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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: •:«) 
PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device which has a wide viewing angle 
characteristic and high display quality. 
SOLUTION: The liquid crystal display device includes a 
vertical alignment type liquid crystal layer 30 between a 
first substrate 10 and a second substrate 20. A picture 
element region is defined by the first electrode 12 of the 
first substrate 10 and a second electrode 22 provided at 
the side of the liquid crystal layer 30 of the second 
substrate 20. The first substrate 10 has at least one first 
protrusion 16 with an inclined side face at the side of the 

liquid crystal layer 30 corresponding to each of a plurality v.i* » *• u. yx^- w u v u t lD 
of the picture element regions. Each liquid crystal layer 
30 of the plurality of the picture element regions is in a 
substantially vertical alignment state under application of no voltage, and includes at least a 
part of a first liquid crystal domain placed in a radially- inclined alignment state around the first 
protrusion 16 under voltage application. Display is carried out by changing the alignment state 
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of the liquid crystal layer 30 according to an applied voltage. 
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iw*j® 1 1 mimmt, %2m&t. tmmmim^ 

mess i sKoflneff AJMicitii- btium mmt, 
mmm 2 mfavmmm&mm^mi btiitm 2 mmt \z 

fcfflEKA/BWfctfU 

[It** 2 ] tfrE'>fc < 1 1> 1 o<£>^ 1 Ml*. WIE 

^^^^^^ix^fc^^nrvN^, td** 

1 K:Btt<DttA$*%SB. 

[it** 3] ffiE'>fc< Hlo^lflglil^ 

!6l««B«:i:6ia»^»lWftK>>f ^S:*tf, id** 2 
KE«<D«Aa^KH, 

[id** 4 ] «rias 1 iHi^>/i < <b t> 1 0^35 1 m 

P^^U dtE4>*< t> 1 o©« 1 fli«tt, ffl|B'> 
ft< tt> loogl 0BP»rtfcfl2ja**iTV^ Id** 

2 3 ^ia«©«fi^s», 

[id** 5] fflrieS2S«*i, MC«RottlRm^ 

1 oc75 f£ 2 a»*MeKMM£# U 
EPJDDttJBIwisv^r, ffiEd>fc< *Mo<&||2ia»& + 

«A»*©«»#fl*ilBKLTV*fi, B#*2jJ^4© 
vvfftjwcEtt0WA&i*KK. 

[Id** 6] ffirG»2®«tt. 'M<Hl^S2 

fKA/gfi, «ffiWin«»n:*J^"C, »B'>4<Hio 
2 MpflS*<fi<b£ Lfcfl*tt«»efl««*:i 5 IS 
2«IK^^ MEBiRAK^^WbNta 
«A»-^©«<»*rtlf4, »B'>fc< £t>lo<E>tS2$!P 
» S: t> ^ L fc»E» 2 « A K ^ -f V is It « K A 
o«»*lRlt3g|*Lrv^, »**2j&>fe4<0i*1**irt> 
£Ett0ttASE*%KIL 

[id** 7] tfflE»2««tt, W<Hiow»2 
0Bp»£*TU (WB*4<fctloo|B2ia«tt, ME 
*ft< i 1 bio©JB2BllP»rt^»**nTv^6, it* 



(2) »HI 2003-167253 
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*5^E«^KA^»ft, 

[M** 8 ] 8ME'>fc <H1 ocoSS 2 tfbBli, WE 

2db»fc£*r, m**5*fctt7fc:Ett<o«A*^8 

[id** 9 ] dtG'>ft < 1 1> l oo|& l a^ofiE^ 

6, W**l35^8OV^-fix*^E*(0«A^»a 
[it** i o ] a&E'>fc < t fc i o(o» i ifblfP^^E 
10 »l*«®lc»ofcWfffi^tttt N P6R»-C*)S, id** 
9 IcGftottAS^ttlL 

[M**l 1 ] StB*ft< Hlo^iflWIE 

*ffil*5j:t;»2*|pjirfto-c^6l»+^-Cfe6, Id 
** 9 HE*<o«A«^»H. 
[if** l 2 ) HUES! l &Kft i IME* 2 

l»E-*t<B<iI#«tt, fJE-^cQ{i)t^(D-^^{i^$4 
i«IKtB*i*rtll:Wfl:, *»o, fflE-*roffl*fi©te 
20 ^flftN^ttCfR 2 #ffiiteqM?l::*a J: 9 l-gfi©£*i 
T^S, id**i l lwfitt<DftA**£B. 
[id**i 3] WE'>4< irt lotofgi Rn«0« 

LTV^, §d**4fcE*0>«A«^Stto 

[t»**i4] j«E'>ft< ti>io©*2ia«od(iE 

6, if** 5, 7*5j:t^8 0^i"tiA»fcE«©*A*^ 

KR. 

[§d**i 5] fl6G'>fc< t1> lo(D»2BBp|f|J<ottr 
30 E»2S«(Z)ftj||*[fej^P J Efc«ttii, ISllEtfftttt:* 
LT^6, »**6*fcl*7lcG«<B«A«^8R. 

[it** 1 6 ] fiftE'>fc <Hi ocoi l 
(OfRlflilflS^fcoT, WE«»^JBli0i«O'>/ji< <bt> 
-»<o« l dbffltt, ErtE»IW4«:#i-6J:5»J:EHSn 
TV^6, id**i^t>i 5©v^ixdMiE«©*A*^ 

[it**i 7] we'>4< tiioomipftii 

40 IfiM^tlTV^6, id**4^E«<o«A^igH. 
[id** i s ] *rE'>fc < 1 1 1 2 £) 
<©|g2iaffl-efeoT, ttB«s©» 2 <tt> 

Tv>5, id^s, 7, 8*Dj;t/i 4©^fn^l:Et 

[ld**i 9] *E'>4< *t>io^»2MD«tt« 
W2|P^ot, WES*0»2WP»0'>/i 

50 E^o^^^^^© 0 



3 

i!b«fl>tfrE««4 Lfcfflffi© ffirBSS 1 gfifc <fc tt 
[19*312 l ] ttB£ft0»*tttt0*Jx«fttt % tt 

ne»i»«j;tj«c)R2is^< tt-jii, 

*rE®f£»tt* A(riE»ia«*fctt«iiBiB2*«cj:o 
tb*>*l-o^ »*Jii*»e>2o«)v^-ftuMiB««) 

**i/0^ tt*«2 i£BttottA*?i*KL 

[m*m2 3] mesh mttanvs 

*r*TU *E**©ft«lH«o*ix€*itt, Sffl*-K 

««fc£*rU ^E»iS««^«JErKfi«(Z)ff$tt, fffi 
EE»«««)«*Jio**J:01j*:#v\ §9**1*^ 
2 2 0V^-fiiMcE«©«*«^»jK. 

im*£ 2 4 ] mmm i s&tt, ffiB«ft«)»xfl« 

tWEI&iWStt* MEffiftolfeXfittfi^ttit&tt, M 
■CfcD, ^iH^2m^t4, MtE«ak«)tt»U^#A-t 
v *1"ixjW::E«©«**a*«R. 

[»*^ 2 5 ] ftUfBSff 2 fiftBISftO&Xtiitt 

fltjES2««tt, ME«ftOtt*««tt(C»lt&tl. * 

ME£i«4itt, MrB1ftft0tt*ttK£#iR]1- 
S'>fc< l o(0*f(pjS«-e*>6W*3Si ^b2 3<D 
t ^-f ix^i^BiRcoftfi^KB. 

[0 0 0 1 J 
[0 0 0 2] 

Ld>Ltt*s&, ^W^^h^f (tn 

s» , ^-/<-y>r^ h+^f-y^a (stni) «s 
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[0 0 0 3] TNa-^STNaottAS^KBoMFA 
fcfflif\ EAK2: UTSiKEAKtrfflv^DAP (Defo 

rmation of vertical Aligned Phase) 27^#*£><5 0 ^. 
10 tiits WEfMMBflft (ECB : electrically control 
led birefringence) ^-ofifc^ JMbJH^S 

)3tfTte£*ij# LT»ifi*s:©j»i-5 0 

[0 0 0 4] 

[«Wa*#ftLJ;5i:1-S®«] L^Lfctffe, *«* 

20 *««t*3yh9^ hJtfc*#<#»1- 

[0 0 0 5] DAP^^i^iT'^A 

*\z.y L^-f <Hl:iHlTV^<CV \ 

[00 0 6] 7 bf yy&m&nirT KEAlMlf £ 
30 fif9*«fetLT, t«l:^y^ (fflntt) $rMt6 

6 ffl¥6-3 0 1 0 3 6^«*J«t^BB 

2 0 0 0-4 7 2 1 7^«) 8 L**L«*«6, #P5S 
E#tfttMLrt:*6», ±B^«J-l5B^$tiT^5*i5fe-e 

40 [0 0 0 7] *S8i^tt, ±BMJ®Sr#P*i-6fc*^^$ 
»***«r««i-S r * * 1 Wfc 1-6. 

[0 0 0 8] 

HWMr*ft1-6fc*o^a!l *5g^^«t5«ia^K 
Btt, SiSKt, JB2S«t, WBJBiStEtWBS 
2»*t©H»cB!lte>*Lfc«»»fcS:#u hUIB^iS 
CottBttJMMlcKtt&ix^lRiMt. ^iB^2^ 
*0«rE«M«lcRJt6nfclB2flWi:^J:oT, * 

50 WB«»(Dft*««©*n^tHc*Mttr, MM 
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fctel^tTMfEWAfl^ElpJttlS^k+irtlc 

[0009] «2'>4< t h 1 0(0^ 1 mek 

[0010] itfiE'>fc < * t> 1 o<7)m 1 &mm$L<n% 
lASBTfcoT, 18*(Ote*««©^ii^iirto«AS 

fc Z>mkV>m 1 »A K> >f y «r^tp«*t?fco-C 

[00 11] ttlBJB 1 <fct>lo©»l BP 

«&*ru HtrE'>ft< kt> iooJBiia«tt, HtfE'>ft 

[0012] MEfR2SC^ i»E«*<Dte*««<&* 

o60»2i£b«Sr«rEttASffilJ^U, flMB«*<0te*« 
«o*n€tirt©SftE«A«tt, iEM^iCfc^ 

ffiMEAttffi* £ S» 2 «A >f v©'>fc < £ t>-« 
MEffi 1 «A ^ yfcfcl*S«AjHF-©«« 
*l6lf4, WE»2»AK^>fy^*5lt5«A»^«#4 

[0013] $im®2fgmtt. 'M<nio^2i 

AJitt, ®EBlJdPtt«B^*3^T, UfrE'>fc< Hlow 
SB 2 M P »*r+-bfc Ufett»ttffl«E^tt«*: £ 2 
WAK^-fy*:**, flftE»l«A K*-f >fc*5tt*H[ 
A$H^«##lfi]tt, «E*4<tt>lo©IB2B!P» 
LfctfflESS 2 %A >T yfciatt 6«AS«-© 

[0 0 14] WE»2S«tt, '>ft< Hio©S2ffi 
o"C<fcV\, 

[0 0 15] fffliE'>fc< Hiowl2Mlt WE« 
[0 0 16] «rE*4< 1 1 1 o©« 1 fli«©«E» 1 
[0 0 17] «trE'>*<^t>lo<o»lfi«<OWEISl 
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t><U\> 

[0 0 18] ME'>*< Hiowii^Mi 

[0 0 19] WESl*tR*5J:t/WE!B2Sfi^«lc 

10 IB® 2 Wfcfc 6 «£ 9 «a® $ JxT^S«^T-*> 
[0 0 2 0] fflfB'>fc< tfe lo<0£l0gp»<0fl(rES 

[00 2 1 ] ttE'>«<^1>lo]B2iGiA0MBlR2X 
[0022] «E'>4< fcfc 10^2 MPffiaffiEfB 

2*«<Dtt**iaad»e>afc^*tt, iiME*r#tt«:#LT 

20 V^ri3ft«»*U\ 

[0 0 2 3] «rE'>4 < t 1 1 ocdM l db«tt«»<0» 

©iBiiaasji, iHite^*ttS:W"rs<t5i-Eii*nTv^ 

[0 0 2 4] f|tJ!B'>ft < £ 1> 1 o(Oi 1 fflP*Mi*»<B 

Ii|p^ot s ttEfflRolRiBlln»04>ft< t 
^(DliiP^il ®(E#*tt*r#i-5J:5fcEiK 

[0 0 2 5] ffiffB'>fc< loS2«SW2 
30 fl^'fcoT, »E«*©*2iSi»fl!>'>ft< 

$2M(t 0(B*H)5tt«:#-*-SJ:5«-EBSnTif^ 

[0026] iKiE'>fc< £ 1 1 ^<om2WuU\*ffik<n 

|2|P^ot > WE*»^»2B§P«fU^>^< t 
fc-«<oS2H?P«li, 0te^#tt«:*1-5<l:5l-EB 

[0 0 2 7] ^f5®l l £bto < i:t//^fcfi^f5®2 t li9J 

»2 25«©*ffiH:*f-r5ftStt, 5° ^±8 5° £TFT' 
40 fc^rtWK, 50° UJLTT?ifc5rt^$P>tC# 

[0 0 2 8] WE«*©lfe*««©-tti^titt, StlE^ 
A«^flC**$£v>jca/i58[»©«««:*L, «JE»l 
Sfi*5J:U t WE!B2*«©'>/j:< <h t>-*tt, ^EIS^ 

I5S& 1 m^^fcttttliS^ 2 SKlw J: oTSfrftTv^ffi 
fiScirUTtjJzv^ iiBM<i: 1 l)lo(D»i 

50 [0029] ±iB©**tt, ^JiS® 1 m^Jiawm^it 
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[0030] mitsm i &&te> «tte«*<Bte$«tt<0* 
n*nic#*B trim fcttfcr * r -r -fm** £ & 

So *ti6ifi«rtu Aawi-tt, m*fcm± 

[0 0 3 1 ] WES2StRtt, ttEKft«)MW«)« 

[0 0 3 2] KT, f^ffl«rttW"t*5, 

[0 0 3 3] *8HfcJ:*ttM^SBtt, aEftHMin 

tfts^) ^ mmm*Girz>m;<o&mm-f 

bftTV^ ttA#?tt£i»0AM4Mifi WMftKliS 
Wa^MT?ISt3ixTV^-5) ©fcififcWLTMfcEfi-*- 30 

K^©*«S»©**^tt, SfiEfittffifcfc*. 

[0034] r©«Mi::*jEfcffliqi-3*, iOiffo« 
(EAJftfHM* ^iry*y^j» 

ft) ttm#©«£i;:«#u «jM«ai*«£**<« 

rfi«*+^fcjikWttfc«»Eiftufc*ift4©^ mm 

HijDW^tt, KMfclWttttftEAttttottA K>>f 
[0 0 3 5] ±»©fflfcfl>i&»tt, ^ilftl^Mi 
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^E«^y-hE«*^»iBi-6«» fc«*<&iatt& 

t»rt*ne«*©*at*«»Erti K>>r 

[0 0 3 6] *IBMW«fi^S5fi|ii3V^Ttt, GAtf> 
«H«iEOElRlJHIHA«:fiiffl UMMiE^] K* f 
y^Mltv^o «&ffl!JffioEflSffl*li* msiEn 

t>o«ft««)Eifii^attrt, 

60 iojftic*sv^T, mat® i*vyY) zft-tzmm 

I^J:oTftrtSn6»*«#*«fflLTi([W«*»Ert] 
[0 0 3 7] iSSW©E 

ttt^xinMiLft Lxm$t<Dm&xnzfa ur 

•»^*«±ro*ttft*lftlt#LT[fi]««)«a|5-CErtL 

rv^rij&«S6>^#*u\ ftox, afflii, ^ft^ 
l5!»«)**-CErtli-«J:3t, fc*K>-f ^*r»j*1-5 
[0 0 3 8] tfb«(Z>S«®^fSofc»rffi«)K^lHl*g»s» 

iais»fttt£Ji±, se>fc«4iHHgiiE#j»ttm±«>*ft«> 

[0 0 3 9] £fc, £j«©«*HB!JB5<Offia^*:#VM5 
if, W*»^^»+SEIrI«IW*3&«*:*<46. 

»«rtt:«W*:#<+*ii:a«"C#, K*»-?tc*M-SE 
rt««l**rJttt»*#<1-6rfc*«"C#6. *ofca&, 
*»*«»El6J*$?>^S^bU, (C*a*Srrtl±S* 

rt*r*ffl1-6»frjwtt, ***;=3yutt»fcE1RS*L* 

[0 0 4 0] a*Oi0i««rKlt5«j«^*iV^T 
%m-rz>zk\z£iX, ttH««MEA«r 

[0041] i&««)««<iffim:6r^*y^^a*i: 

ttK, ■□S«rflliL^mWci:6M«>«i|L»:j:6EA 
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^ fi^^ftSftEKI^PgC 
£H£ttTfc<U\> fiu Mfc©«lPtt«rEB+a»frfc 

looEB£t 6r £##£LV\ 0iJx.fi, HQ 
KOi!b»*«Eie#||;ttS:#i-ft J: 9 fcEB ZtiZ zk& 
[0 0 4 2] lfe*««rt^«ft(Z)£i«*JJ:t//*yi:liW 

(4[h3(h)»W) frft/NIM&& 

4fr*>, msfflfte (*fctt(MMWfi J: 3 

iifcffiBcrcSyt K> -< (^I^i: Lrlfeilffil«<0« 

[0 0 4 3] *fil«W<OiB£fi^3gHt-*3^"Ctt, ±$ 
Oi!b«fBfea:t;*fettMP«^*$ii^-*^l«l^ 

Wci2i»fcJ:i;/*fcttBllP«»«:Rlt5ri:^J:or 1 
<0S«OfftM(||J^RJtbnSi!b«*5J:t//*fctiroP 

[0 0 4 4] tt#©»tE©i!!i»*JJ:V/*fcttBlP«* 
t'Oi:UfcjftW««»E«lt, -#<D*K*>ifi»*5J:tf 
/*fcf4HlP«*r«^t L^ttttKflWEA^Sir'^it 

»*5j:V/*fcttBBP»i:, «*©»«©i5b«*J:tJS/ 
$)tanPA^tt£tS^Sft&ftv^J:3(cEIKdiifiw 

«r*ri-«j:5fcE«sn6rfca*#*Lv\ Hot, m 

iff, **t€*t3&*jE**^«lcEH*nrv^6»*, - 
^o&fccoaasfc J: v/* ititm p « A^fifci- 

/*fc»4BlP(BS**»*1-«jE**^©*^j»*«ttH+S 
EB"r5ri^»4LV^ 0 
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[0045] 4*5, fli«ic»fl;i--6ti«tt*«*t«:fti: 
its*, ^p n pfi^T»Jt5:a5tt^ 0 

[0 0 4 6]^iaSffli^llt *4<tt> 

£) fci£b»£*Lr^S*>r, Iff^lUMW 
10 Elft«tt«ri:SS£4«aK>^^S:Sii[ErftjS!^«fi 

[0 0 4 7] EHc, «ix«nott«micaiB«tti:S 

I*. 1 1 - 1 0 1 9 9 2 co J: 9 Ic, 

*S^/uf-^-ty^**«>****»IKI«^rtt, M 
•»^©Ert*«**o|B»«:*^r3SUx^i-^or, ft 
*«ffoErt«IW*«ttrtt*»lc5fe«4*»*««»E 

BkS^ J: 6 KfliH^Efl ©*a*M**«#©»ftfc «t 
otWJloo, 1.0, a34ffttffifi*fti-*i!!itt«: 

tm, *<o^BoEiRi«M^^«tor, »*mk««kiri 

©*^Sr^*rSi:, *£4ttJmK«&Efi£3S«i-S 

rttfrsa. «*r«*>nfcasM»^J:orini 
*M*B**Lri*<5£* ftS££*KAjH L 0>EA0>?Fa 

[oo4 8] *xm\z£Zkm&&*msi<D®Rftm£. 
30 m*mwtz.m%irz>zk\z.£vx, ^m^m^itom^ 

[0 0 4 9] 

[0 0 5 0] 1) #»Efc<fc6«iftS^3gfi 

I*, &titzm^®&Z^i-Z<DX\ TtT-scJ-vYW 

xm®&&*mmz.&mmmztiz> e urxn, mm 

Yy^VTsf (TFT) ^ffl^/:r^7^-7h!j^^ 

*«BI-affli-6rt*«-C#6. ^TT'li, aa 
a«A«^KB«M(w*«n«)XMi»tt«:Kni-6^, 

**wwti*ifc«e>ixi*, aasttHfflawAs^KB 

*K»ffl****ttBi-affl1-* - 1 ^r # 
[0 0 5 1 ] 4*5, *iwa«l:fc^tii, ^©S* 

*ttr*>6 r^^j icMf&r$ttA«^KB«)Mtt«r 
r<ft*«a«j *7-«fi^SfiBi-*s^ri4, 

R, G, BO rjfe*j 755100 Til^j \z#fci-z c 
50 JMMEtt, r^r-f^hy^^ffl«**^JSfiiifev^ 
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*««r««i-6 0 mm-? b y * *s«**^8b 

[0 0 5 2] Hjl (a) (b) £#R8L4*Sib, 

*58W(-«t6SllS^ffll©«ft*^«Bl 0 00 10(7) 

1tV>\Z.*y<-y4>\,9*?7J*,9^ h y 
6, 11 (a) li*«jfej||*[pJ^P>Efc±ffi®TfeiJ, 
Hll (b) (ill (a) ^lB-lB' Wof:i 
BBI^ftai-S. Ill (b) 12, KM£HE*BMlDL 

[0053] ttA*9KBi o ote, hy 

^^iS« OSJIT TTFTg^J fc**, ) lOfc, »fl 
( r*9-7^/U^iS«J ttPf*) 2 0£, TF 

0ir^^UTV>6o «il3 0(D«|^3 1lt 

L, TFTSSlOJo<tW|6]Sfi2 

o«3 oiaijo^s^is^^tifc^Mfi^ 

Hi (b) fc*LfcJ:5fc, SjKBftNoSfi^tt 
LTMCEfttS. Z(Dt%. ttM3 0ttSKEl4 
ttlBfcfcSti^o III, ilffi^ll:fc6ili3 

HCJ;oT> Sii:eiRiR4>Xi& (SIR*)*®) ©ffifca* 

fc»LT\ K«#?tt ( rtt^ffij tt>m5. ) tfffis 

So 

[0 0 5 4] %A£^£fi 100<^)TF 1 0 li, 

1 1 **0>*ffifcj&s$ 

9J£tt (MKtftfyxmte) 2 l fc*©«fl5fcHMt£*i 
fc*H6j««2 2 (tfcWLTV^o 7&Fb/1 3 0 LT£ 

»3 0<oBaifij««B^aE{ki-s o «*«3ooiBiPitt«w 

f«S«3 0*aiai-S*«)ffl**1B^l:^ 

[0055] %s^sB i o o tftrtz&mwm 1 2 

ffilffil 6 s tUffil 6 t t^*i-6R«^-Cfe6o «» 
ill 6 si*, feSfflfil 2C0^® 1 Affile 

Wt) |H#LT, «0t*4Uv^6o Iil6t» 
ft<TtJ:<, Mi6», n«"C*otl)J:v^ 



(7) ^2 0 0 3- 1 6 7 2 5 3 
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[0 0 5 6] :«l6(DMiIIKfp]i4^fLt 

wm*) «^nt^6c ) , mi (b) m^Lfc 

<fc 9 fc, «ifi#^ 3 1 MtHMS 1 6 s fci^H® 1 

SB^IElRl-i-So Ml6(DS|i lOffilcffiofcWffi 
RWfcSOT (il (a) *fK) , dbffl 6 

10 £>5 0 

[0 0 5 7] rco<): 5 4ttHBojS*JB3 OCtE^rW 

-rat, Mi 6(o<if4iii 6 s(Dr^ y 

I©«i»^3l^«flt5©-C, 3S*»JR«»Kl6l*ffi 
©MK>>f^s»it4JiS. :«^I2 (a) *3 

3 1H, m/EH)APttffi^*5V^TIi, 

[0 0 5 8] m 2 te, i^<D&mfcmzfflk<othmi 6 

Sr*1-6«fi^KBl 1 O(D«#»rffi0-efc6. HI 2 

(a) ttSJE*siAni*, m2 (b) liSEEWinfif 

So 

[0 0 5 9] 112 (a) ^UtcHSI^ WBEftHMNtt 

^3 1W 6©^CfS:*f«:(|liSAt LTftW 

30 *^«»|B|nlUTV^o r«il3 0l:ffi^Wt 

112 (b) i^ut*?^ mmmmftnt&nm 
ami 6**<bt urtkWttflWEiRU^* 

(b) Ktt, 2o«i 6(0*^«r*ix€tL*H^tts 

40 4o^Mi e^lE^W^Mt^J:^^ 

nB^«Afl(c»ASixfittHK1lftBA«r^: S«A K 
> W ^W©«fi^ 3 1 ©!2ifij«iStt^fc 9 , 

So 

[0 0 6 0] 4*3, RH^Ml 6$r0IJ^tfc2i^ 

50 ti4v>*?, &&tm%)kmmfa<om&Y*<<>*w&L 
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[0 0 6 1 ] M 1 6 <Z>4B$HR9Jffi 1 6 s <Dm®ft 

014, M^f3 1 5 

fc, ^ItPMnWKfcV^C* filings 1 6 s(D7^!l 

t£Z>^b&foZ>£Db, Ml 6«>«fl«ffii 6 s« 
ft 0 11, 50° WTT'fcS: fc*«#*LV\ 
[0 0 6 2] ftifc, «HLfc«B5«r#i-6iSi«BSl 614® 

ftw**m^xT&igL'tz>k, mi $<oimmm \ 6 s 

*M*«r»6fc«>lw«:, «»Lfc«Bfc*i-*iMpl 6 
<S>i£i£l4, Kfil3 0©»S*Sft3/iraWi^ JfoO. 

6 14, »ft«3 0<DJ|C£# 

tx\ mi/6&L±.ommft\zhzzktw*L\,\ 

[0 0 6 3] gi3 (a) fccfctf (b) «:*J»Ufe 

a* b , ^js^ti i offiw«i$^ai 1200100^ 

*««Ofl|iS«:KWi-S, 03 (a) 
feEfc±ffiia-e*)"9, 13 (b) 14, 0 3 (a) 
-3B' WzftofcWfflB-CfcS. 
[0 0 6 4] ffA3?7FKB 1 2 0 {4, T F TS^ 1 0 <D 

m&m 3 om\m^kitM9i(om 1 m i e \zml 

#ftg«2 0O?£i,®3 Qmti6&ZMtWkD%2& 
»2 6£*rLT^6. 951 Ml 614, ttM^BH 1 

0 0«1 6 ^ffttlC[s]i:T*£>9, »2dbffl2 614 

s?nMi 6 1 jHttttwt-efcs. 

[0 0 6 5) 13 (a) \C7jkLtz.£0\Z^ 9o^lfi 
$1614, 4o©jE*»^Sr^-f6J:5^EB$*tr 
*3 9 , 4 o©jEmw*nfnof^l:« 2^2 6 
WLTl^o 4o<D&2M2 6 t>]E#K^fr»A 
LTV^ e ^OJ:^^, SSidbWi 6£SS2£j«2 6£ 
«rBB«rfcicJ:oT, SEWM^MM a o lz» 

[0 0 6 6] frfc, r^T'14, f*2M2 6 £g? 1 M 

1 6 £ unguis] c^st-, nn:»ttofco*»iaLfc 



(8) #12 0 0 3- 1 6 7 2 5 3 
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[0 0 6 7] 04(a) *5<fctf (b) £#f$Lfr 

# <b, tkWm 1 ^ftiW&l^g© 1 3 0 <D 1 
3R«««)«ifi«:KWr5. 0 4 (a) B:SJKS:»#Ir|*> 
bl,fc±®lljT-fo«9, 04 (b) (4, 04 (a) W4B 

[0 0 6 8] ffii^Slil 3 0(4, TFTS^l 0© 

%AJi 3 OH£»Ad4xfcttHk0>8 l M l 6 t/w A, 
*frfiiX«2 0(o*trsjffl«2 2ici««$^}a»<oBBP«fl5 

10 2 2aSr#UO*6. |P^2 2all («*.« 
I TOl) frh#&Zti1tlBtfonM2 2a>to0>m9BM 

1 00^1 6 iJMttfcWIC-CfcS. Hf?P£B2 2 a 

(4, ffift^^Bi 2 oo^2M2 6 tmmzmtvt 

mt&fa*$7£<k'tZ£o\z.ftMi-Zt>K IS2M2 6 
<h(4^fti9, «EH3JPI»l-L^fPfflbftV\ HBPIH52 2 
a<0»«*5j:irEBtt, I2^26t»^l 

4fc, *2M26fcBBP«22a*:fcil 
20 ftLtffll^^t^fS. 

[0 0 6 9] &(::, 05 (a) isAtf (b) «:#RBUc 

# P, , HjfeTgffi 1 O>te<0«fi:g^3£fi 1 5 0 (7) 1 

*fll*©«5S«rKW1-6o 0 5 (a) ttS«ft»*|fij^ 
b£fc±ffillT-£>9, 05 (b) (4, 05 (a) <7>5B 

-5B' HfcftofcKIEHtffcS. 
[0 0 7 0] r<Z>«ft*^8fil 5 0(4, «fi*^»fi 
1 0 0*JJ:tf2 0 0 i:|§H$l::, *flfilS«2 0iB!lttt»C*t 

«X.TV>fcl\&*, TFTg&l OiBJKtt, Ml 6 felt 

[0 0 7 1 ] 05 (a) \Z7j<LtlXo\Z^ 9otf)[$PlH5 
l 2 ad«4o(DjE*ft-f«r^fi8i-SJ:5lwEfi$n'r*3 
tn^noBBPlpl 2 arttiOiWl 6 35«lo-fo» 
rtSflTl**. fflPffil 2 a0£Cfettft>&*fc»:Ktt 
R^-Cfc*), Ml 6^1«l:?lTWI«t)H^ 
BflPffil 2 aO^frtMl 6<D«^k£: 

[0072] 3 o Km##i^n3ftTi^MB 

40 £\ Wfi^HHi, 05 (b) fc*LfcJ:5l;:, Ml 6 

ijy>?m) o 01 (b) ic^ufewptt 

I2a^ Uftv^*«« l 2 ICfiSJ 1 6 SrJ^fijt Lit 

m& t mmx-h 6 C ^^m^i i2^Mi2 2i: or B i 

«»ElfiJ*«S^$ix6 0 rof4*tt#of^ffl^0 6-0 

[ 0 0 7 3 ] 0 6 14, 0 5 ( b ) IC^ L1zm&m 3 0l: 
50 mj£&W1toL1ZbZ\z&±1-ZmR*%f®.&1»EQ$:m 
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tc, J^XIKffil 2<£>f$PgU 2 a l£#j£+S««-Ctt« 
*>&^ BBPftSl 2 a<D*yi?» (ffiPftl 2 aOM 
££WHln«l 2 a ^^dijjiia) «13 0 

AM"*. ^oT, HPg3l 2 aOxy^i^Si^ 
3 111 HlR«l 2 a y ^-CttRSPtHEl 0 

Oft) u ««ffi«EQii5pfTiciarfiii-5 0 

[0 0 7 4] H7«r#HHUft*se>, «*#*3 

1 ©Ertl«)«fc«:B*HcRWi-6 0 fftAS 3 0 fc«JIW 
A©««*»#tt*#1--5«*£*3 l 

^±?t'tZ>h*9&ftm<tZ> 0 0 7 (a) fc^LfcJ: 

**"Cffffl+6. Sot, I^K#Ht6WTWlE 
^^«:S»t5K*»^3 l Rl*tHHl!9*|fiioh/u^ 

«rs»t5«*»^3 1 t&m&i-z. zvm^ m&m 
[0075] U6t^tfcj:9t^ m&m^mwti 5 0 

*ffilw#LX«*Lfc*«fl»EQT**JlS«||l (ft 
^m^) 35S*^rS^:, H7 (b) fc:*LfcJ;5fc, $ 
1^3 111, ^«ffi»EQt¥tT^^*feftW«*H[ 

«EQ^*$ti5m»*s38^i-sfii«Witti-6«s» 

f3 1tt, 17 (c) ^Lfcct^l-, «&Lfc*«tt 
o\z. (l*tSJ:}i:) , ««tfc««fiaiEQ±fctt 

b+ ft «*»■?■ 3 i tni:*iRi^«»'r*. 

[0 0 7 6] 13 (d) lO^LfcJ;^ ««tttflEQ 
*x«i©«»Lfc**ffl»E Q±W4H1- *KA#? 3 

^tfmttJBEQ±(cffiar5«ft»^3 i a«firt-a, 

r*«ffi»EQ±^ffiBi-«j <tll r*flj&» 

[0 0 7 7] KMtfiKBl 5 0(1 HBPSiSl 2 al^iC 
T, 118 (a) \Z7fkLtzXo^ «U»Ufc«iilC#L"C 



(9) ^12 0 0 3- 1 6 7 2 5 3 
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Se^iaiplUTV^«fi»^3 1 

[0 0 7 8] fSftff 3 0 fc«E£H«Hrt-a , B 6 
Lfc*«ffll|EQT-*$^5«ff^«ftffl3 0^£$£ 
Jx50-C\ MMKl 2<DfflQ&l 2 aOx r ^|:jf 

10 iffiffifiEfi LTt\fcK*»* 3 l ^*T»*«#*sf^ffl 

^»*fcJ:6«JI#*3 i<0«##fl£!l*LTV*6o 
ftoT, US (b) ^*SnfcJW*tt«RKlftltt, 0 2 

(b) \^ztitzmttfc®mifa£Vh%7£Lx^z> 

(ifiL 12 (b) *$<fctfH8 (b) ttSsflg-efcij, r 

[0 0 7 9] H8 (a) *5j:t/ (b) LfcttASH- 
20 3 l ©Ki6jttffi«:»[fi|Sfi2 OiSJ^ibStg&iB*^^^ 
ot««Lfc«H-«rH9 (a) (b) fc^+- 0 

[0080] H9 (a) \z^Liznmmmwm&^x 

ti:(Cgfi^LTV>ft 0 19 (a) -Ctt1W»(Ofe«>^, %A 

[0 0 8 1 ] «EBJADtt«{Cl*JV^rtt, H9 (b) 
LfcJ:5l^ ^i^3i«l6^Hl:M^t: 
EfB)i-So *n«fclt*»<xfc**»^3 l 
30 SftT^SfflU J: 9 ffin«pl 2 a £ 

[0082] 119 (b) frbmbfrtexoi^ m&m< 
KB i 5 o ^ i ooi&*flH«iitt, mmM^tc, 9 o 

nx^6 0 :nf)i3W 0 h7>fyfW|ii:^> 

40 T, «ft»^ 3 1 OiBfpJttiStt LTV>5o 
[0 0 8 3] 4*5, »«>SimJ:6SBlfiJ«M^tt, 

50 rnir^L, ««Lfe«ai«r4ri-SiSiffi 6«>fiW«1E 



(10) 

17 

££6EA&M;bii> B)*i«E»wBI«4<fPfflU Eft 
m<F)TVl3 y y^gd^i: LT*nk;h,-0>£ J: 9 K> 

ttoT, 1ST, -.iJSWWtt 

«»Ei6]2W«*iTt>, 

&ifi<£o&<p B #^ 3 i KftWttfHftEfto £ f t IrI CE 

[ o o 8 4 j nft^tB i (om&m^mm i s 0 -ci*. m? 

P«l 2 a^Adttr^6lft«S«l 2iaot« 
[0 0 8 5] fc*5 % -ft£T\ £#^<&te*a« 1 2 £ 

«*u^5^ ^nmm 2©««tt^ti^ise>ix^ 

WftM£1XZ><»X\ mum 2a£IE;frfc 
■?«^«W3E L < EW1-5 r 4: #T- 1 6„ l 2 

(Wx.liW^Ufe«fc5lcjE*»^«W H8q£fli2a£ 20 

[0 0 8 6]M»W«16liilO (a) 
U^*> Hi 0 (b) I^i-«t5(-, ifbSBl 6 0>JSffl« 

v\ ffiU Hi 0 (c) 9^ dblfii l 6<£>M£4 

MffiilC, fPjPgiU 2 a tf>Wfl0>te*«1 1 2 0>i»«l 
2edS^$tl5Ctfi»*L<^V\ a^l6« 
Wffi±lClfe*fl:«l 20^1 2 e«^5^ * 
©««T^fifc$tL6«ff^«t6ElfiJ«fBiJ^tt, W16 30 

[0 0 8 7] tt*3, KA#? 3 1 <D«C»tt«»ElR]WU 

119 (b) I^Lyt«t5ft¥tt<c*»*«»ElfijJ:l? 
fe0t)*fcli*iao^##«©jSkWtt«»E^o 
rr-ev^5»##ttElfttt, « 
AffSA GKfiSA) ^*3JtSfSft»^(0Elfi]tttB«:* 

*i6»##*Erttt, ii»(oy^^hEifijoj:5J-«* 

«3 O^^^lCfBoXWal^S 1 <Z)ElRl*rfil^« 40 
16tttKfcA/^»IS-*-6ri:a«ft<, i©E 

ffi) fciswcfc, I^DEiRittlBl-feU, 

[0 0 8 8] *<0jBttR*ttS:*ri-5*^f-y^f«*# 
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fc, *i»f3itt, BBn»i 2 a£q>'fcl;:fe@9*fc 

»»»«*4E|rJ& £ K> 4 vktetirt* Zb\z.t 
W-AoT^SbMH-S 1<^«9£#V>-C^5#|6]£ 

[0 0 8 9] 3!^, f>«D*4 7/vm*W!to-tZ>t, ffi 
##ElfiJttffiw»iBlJilc:*5V^t>, *o«/J^**^#B 
1"3 il^^x hlEfroj; 5l-,«*8 3 OtfW 
S#lftfc»oT«*#*3 1 oEAftqiKttKiCfirt-* 

[0 0 9 0] Misowf^f^cf^TWfa 

1 ©Ert*«*W*lc«ftLftv«rtl*«-t?tt, <H*«w 
«**ftt^LTSB*^*fc«¥tT*rS|(wEJ&lLXV^ 

tf>, ^o«^El«lttffi(Z)««Sriiiai-6Al**liaia* 
I:#4l4v\ WA»f, «*tR^^o^ = 3/wtt«l-E 

*»*«»El^Ufc«»K^-fy©«t 1 *»c+* 

[0 0 9 1 ] rftfc#U Wfi/i3 0<DJ¥$*lRj^o 

TM^3 1 0!>EA^«tttt^Kfti-«BAttttlwj3 
i^Ttt* fijttRiOfljtwuSil^jpiSfeii^fif^rfii^E 
lflfC^6K*3»3 1 AW*fc»LT4fcS**r* 

oT, ro«4rEl4tttR®mtraai-SAtt«t>aia 

^Ett$nfc«fi^«fi©e*^jRfflOi|fe*ffl««:« 
^1-6 4:, JW**««ElftlLfc«*K^-f 

*ttl-J:a*^*iJffl«i*S:«!)*A<rfiJ±r5fc«)«-, « 

hfttt, ^)9 0S-efc5rtW*U\ 
[0 0 9 2]/^ M«*tt«ttHttfl(«EA«>#^«F 

muni 2 a&M&Lizm&iz.mhti'r. 

2 6 »t«rffl^Tlk»*«»El«n«r»rt+S»fr^ov^ 

[0 0 9 3] ftli, Hill (a) *5«tt/ (b) $r#RSt 
^5A>^ H«^«B 1 ©ffi<Z3«al*^K@ 1 6 0 <D 1 
feMttttOMfitrftHi-*. Ull (a) «StR&»* 
l^^b£3t±ffiH-Cfcf9, Ull (b) tt, Bll 

(a) OllB-llB' Wc»ofc»riBiatf*)6. 

[0 0 9 4] jftA^SB 1 6 0 14, ±M Ltzm&&7fi 
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Sill 2 OWTFTS^l 5 0<DT 

SKI 5 0<DTFTS&1 0^ffi<]l:Pi:»TF 
Tffil ffiA^SBl 2 0©*t|fijg«20*jl 

[0 0 9 5] TFTMl 0<Dte%mmi 2 ICttK*® 

©HPftl 2 artfcSf liMU 6^1ofoM^nt 

*ri«jstS2 ouia»<oiB2iOia2 
6asj&s$*iT*3*K tftmi onmi&Ui 6 10 

(fcitfBHPWl 2 a) as^fifc-rSiE**^*;^* 

<o +*^tafa+ 6 <t 5 KEB $ v 

[0 0 9 6] «ffH]*P«ffiWf«S^Sfi 1 6 0 £*tft 

ft#*3 10>EffltttB*Bl 2fca*+. B12^&K6 
sMeJ: 5 K> KA***Sfl 1 6 0© 1 ow^Wl: 
Wt, ttffi»*P«F^, 9o^SiMi6 (*5«fctWJ!jR« 
12 a) fc*n*tt©#IM*i:i-6 9o©«*K>^^ 
£ , 9 o<£>f& l iDiffl 1 6 ttWl&irZ 4 o<7>jE#teiF-<0* 
*W::EBS*ifcJB2i!!i»2 6©*fcfc«i*ft©#«* 20 

[0 0 9 7] m&mTF&ai 6 O^TFTMl OK 
TV>3<DT\ B3fc^LfcMA£^«Bl 2 0 J: 19 t!E 

[0 0 9 8] ft Id, 01 3 (a) *3j:tLK (b) £#$L 
<b> 1 «)ilb«>ttiiX$KIK 170©lO(D 30 

ft***©«SMMJ!+a. Hi 3 (a) ttiS«tt«* 
lRj^e>Efc±ffi0"C*>9, Hi 3 (b) Hi 3 

(a) © 1 3 b - 1 3 b ' mz-&itz.mmmx-foz> Q 
[0099] m^m^mm nou, m&&*mw 1 6 

0^)^2tfilHJ2 6l:fUt, ^[Rl««2 2t^j*$tlfe 
HJPM2 2 a£WLtV5. $]Pgji2 2 at*, H4£# 
flBLfc#fcttWU!:J:5fc, »A^Sti6 0©»2 
rihgp 2 6 <h RI«R^ttttttflU»El4«:£^bi-d J: 5 fcft 

[0100] il4li, il 3 (b) t:^lf:ili3 40 

Sr/fl^T^LT^a. Hi 4^&R&^J: BBn 
SRI 2aioJ:OTP^22 a<D^?i?mz.i>&tf>Q9W 
£f&£tlZ>o WP»2 2 aOiy^ffl^fifc*tl6fflilL 
££*Effl£UM*Att« Gtt2 6<&«#ffiiJffifcJ:aEfi 
*«*l«flfcRi:T*)9, if!i«2 6tlPI«^»»*«»E 
fi££3£ffc1-*J:5fcfft^5. flU f&2db£B2 6<!: 

*#S^J:i;Effitt, HUJ2M2 6i: 
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26i:iP^22a ^IfilT^^:<l:t)T^^ 
[oioi] ttl£fflj!nittlB<D«fi*^3SB l 7 o 
£&2 0»P>S^HMC?SotI^Lf:i:t« 
ft£^3 i©EfittlR£0i Sl:^-*-. 015^?) 
aMtJifc:, KM***KBl 7 0Olo©|fc*«Wg{fc 
tt, WESlJtol*^, 90^1^16 (^ctOTPSd 
12 a) *%fl?fl<»ttffl&h~tZ>Vr><»WL&Y*'( y 
t > 9 ^<T>% 1 d2j^5 1 6 4 otDIE^^-W^ 

<b£EB£*lfcRlnft2 2 a©*fcfr*JX«l©»IM* 

tt5 4o©«i K^-f ^tfj&s Strega. :n?)i 

[0 10 2] £P>K, *t[^S«2 0«jWElfi]«#J**» 

y>^fc^[^ hi 6«^iti 8 0^-rj:? 

t-> #I^I««2 2 WHn»2 2 a £*j*U f$Pgj52 2 

[0103] (IS««tt2) ^lastM^ 
^*«M»Ertlo*3ett**lft±1-So-e, RAjH-aE 

HffiSttA»*ttB0>J:9l::, io0tt*«ttrt£j*£ 

(7>«*^KBl-*JV^rtt, «ft#^oElfiJ#IS:3S<D* 
•«r*»tTSUx-«-v^<0-e, *^^»W*«»Effil*:» 

*4tt»*««ElRlfc»6wA:*«liU^i:*«#*»o 
it 0 

[0 10 4] Xlk»tt2 v etta]BSItHffi9 (WT risj 
JBMj t^^o ) «A*^KBIw*«n«riBffiL^Xtt 

[0105)117 (a) , (b) *5cfctf (c) 

[01061B17 (a) ammmm^wt^m 200 
<o±.mm, hi 7 (b) «i^fflS!«s^«B2 oo' 

©±®H, Hi 7 (c) tt, Hi 7 (a) teXXf (b) 

0 17C-17C' ft^fioytwfffiia-cfes, 4*5, r 

tLboHT'li, tB!^<oyb*l-, *7"7^/^ N 

[0 10 7] ^fflS«fi»^«fi2 0 0*J«fctf 2 0 0' 
©fe*««2 1 2Ji, g^m^2 1 2 ti:RWf|«2 1 

2 r fctrftLTV**. ^B^m^2 1 2 j^ail*- ■ K"e» 
^SrtT9»iS««TS:«3eL, K»««2 1 2 r« 

1 2 ttt«Atf I TOJB*»6#rit**l, SWB«2 1 2 
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[0108) 5gii««TOfK^S 3 0 <omZ tt, £W® 
«R0>i£ii® 3 0 (Off £ J: «9 1>*# 
*tTl*S. -fUi, SiS««T<D«fiJi3 0&BiBLfc 

a&ttttT0)ffiAfl3 OOJf $«rRJ*fl|«R<D«fia3 
0©»S©tt2«fci-*r fc#flF*U\ 
[0 10 9] weO«ftH3 0O«$OittMi, «x.tf. 
SHH2 1 2 r £&|#:Jf 2 1 3±fc»fifcU BBBB 
2 1 2 t £*&JtJf 2 1 3lC^$ttyj:raP»2 1 3 afc 10 

»fiK+6wi:lcJ:oT**.e>Jx«. 8918412 I2tii 
TFT (*H*) ©K^^«ilc«««HH*|(ISiiT 
*J 9 . R&mm 2 1 2 r ttfetM 2 1301PS2 13 
art"C»W««2 1 2 t^«ttSttTV^ Q £&84$2 
12rlt MQ&2 1 3 aiaoTM^^MI 
5 J:5fc»J*£*lTl*6 0 t>*)5^ iP»2 13att 

[01 10] flaJBSWatiSi^Kfi 2 0 0^200' t T' 
ft 117 (a) t (b) b<Dftm*b&fr&&5lZ % 
RWffi«R^aiS««Tt(0*a£iE{i*sa/£6 0 20 

fat, tfm^ga») 

^T F Tft^*«raa Lfe^B*^* $*iTV^«« 

iiaia«s«Tt uT^ijffi-r^r tas-csfciwo, s» 

[0 111] ^«M^I2 0 0i3j;tf 2 0 0' 
ft, SW««2 1 2 r Kfl2/S$*i;fcMPtt2 12ai:, 
8918412 1 2 t±CM$tlfcSl dh»2 16t$rT 30 
FTlW)Ctt6i:i:t)l:, *HnJfi« 2 2 2 

2 3 0«lC»^$nfc»2£iffl2 2 6&*TLT^6 0 X 

f&lTifc^LfcJ:?^ affi&Sttl^BJftSnfcBPffl 

[0 112] flU 891841 2 1 3 ilififfl 2 1 6 Srfft 
8938412 1 3±Htt»Ji2 1 

3 ^ftsanftttHM («*tt©fcato##*u*) 40 
oxaicfcv^r, a^2 1 6?rMt5: fc#-eta<0 

[0 113] £1*8412 12rfl «t 

R&8412 1 2 r^¥fT*««ffi»«r»rti-*J:5 
^m#^^$tlSO"C, »H«*5S»««2 1 2 rt' 

[0114] roj;?!^ so 
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[0 115] S*MlI«Ri-B»t6ix6MP»2 1 2 a^ 
[0 116] Hi 8 (a) ioJ:^ (b) £#j$L 

fc#e>, mimm2<Dt&<ommmm&&&mm2 1 o<o 

looJBBBW^BatrKW+S. Hi 8 (a) tt&K 

jfe»*[$]^e)ayt±ffli0"cfef9, hi 8 (b) hi 

8 (a) ©18B-18B' #lcffiofcBffiia-C*>a. 

[0117] aaBttT^tt«BB^it>A«is^K(tTfc 
«9, *©B3fl»i^s«««R*sKiten-c^s. mwm 

«S£^Kfi2 0 0*5J:tf2 0 0' £ftfc«9. 

2 1 2 r fcBR«2 1 2 a tt»J*S*lTV*fclf \ S«« 

«RO»|pJ««2 2 2 6 o(0» 2 ifbft 2 2 6^*$ 

»2 i 6d?iatt$nT^6. :<Dj:p^ifl^2 i 6 

[0 118] Hi 9 (a) fcjztf (b) £#HBL 

fctffc, H*^tt2^ffil(OpffiS!«fi^3fifi2 2 0(0 

l-o^lfeSlffltttOfliaSrRW'tS, Hi 9 (a) f*g& 
WW^KiliT'fc^ Hi 9 (b) tt, HI 

9 (a) W19B-19B' »^ofc»rffiHt*fe5o 
[0119] WSI^^^© 2 2 0 11, #ft841 2 

2 2±<0gl2iQitt2 2 6 *sj|fe*ffl«^^«a:«t fett-rv^s 

,&T\ Hi 8fc^LfciPnfflS«A^SK2 1 OfcRfc 
[0 1 2 0] &U2 2 6«rti^JBi«*Jx5Kft K>f 

^^ix^M h7^^»4^iiSft*«W:S* 
n{(l/4) X4)), teB««o*ifl<o**W-ift(c: 

»A$tt6ttA fv ^ 2 i tfifemmmz-^z 

tiZ (1/2) x2) . t^oT, HfflSMAB9KB2 

2o©aBft»tt(i, pffls«*^»B2 1 o tmm 

[0121] fau PfflS«i*/T8B2 2 0©J:5 
l^, (R£-r*tt*«tt<Z>M) M2 2 6 

ZMfSLlTZ bs dh«2 2 6Oiffff<0JKfi»^eHi-S 
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[0 12 2] 02 0 (a) K^LfcWffiS!«i6« 

^©2 10 £0 2 0 (b) fc^LfcWflS«iSB£^8 
li2 2 0!:«:jt*fJitfWb*»4J:5fc, ffifflfflWfi* 
2 2 0 "Cli, Cli!hB 2 2 6 Lft 

^<OT\ ^(^Jffl$-fr6^ffia^< % £9^5^ 

[0 1 2 3 J &K2 2 6<D$m\X ±B©«H-B 

b*vf , »*HMto»#tt»** $ Kit CTi^ jejet* io 

6 0 021(a), (b) , (c) &£Xf 

(d) fc*ft«X*1\ MM^SI2 4 0, 2 

5 0, 2 6 0*$cfctf27 otDX^izmmtzzttf-ez 

So 

[0 12 4]!! 2 1 (a) *S£t/ (b) {Z^LtzXo 

(mmm2 1 2 t*s«u*nri^«») 

O+JfeBfcflMiU tOfliafcEMB* (E*f««2 1 
2r) £Btf, *H6]S«lc:^«1-5*2i2i»2 2 6«r» 
»«*rtfcjE##HP«r#jSi- 5 <fc 9 (JiEtt UT h X v> L 20 

(@2 1 (a) ) , fcSVMi, K6*««^^jE**-7-* 
flM^fciSKEBLTkJ:^ (H2 l (b) ) „ th 

[0 12 5] mz.* 0 2 1 

(c) *5j;tf (d) C^Lf:PiWM^l2 6 0 

*jj;tf2 7 oo<t9i-, &&<nm®m® (8Wtt«2 1 

fcfc*. z<Dk%, 121 (c) li^L/cJ; ?{;:, ±r 

<£>!!2db&B2 2 6£te*ffl«rtJcEBLTt>ftl*U 0 

2 2 (d) fc*UfcJ:5fc, &ftfflU:EB£;ixaiSB2 
2 6 b«rft*»«^J»j*UTtJ:v^ flU £$tfil« 
^lcflM£;ft,SdblHS2 2 6 t»*fii«rtt^*$ tuSdb 
£B 2 2 6 £ iE*»^«rJgrt+6 <fc ? fcEB-t"* r. * ri\ 
Efl<0£Stt<0«j&a>&#*Li\, ft*s, i2Ml:^ 
X.T, *t|pjfi«2 2 2 (0IJX.WTB1 9 (b 9) »f$) II 
BBnB&SWTfcJ:^. 40 
[0 12 6] fcfc\ tt*fR4t^/h$v^»frlca« 12 l 
(a) Sfcf* (b) "t > 0»2iii«2 2 B^lftLTt, 
^m^2 1 2 0ay^»fei-6»«)fllJ|i«r*UfflLT 

[0127] £fc, T F TS^i^i 1^216^ 
l&U 022 (a) *5<fctf (b) fc^t-«*3^8ffi2 

fl*fi)t$*lfcS2i!bB2 2 6{:«toTM»»*^ 

[0128] ftK, 023, 0 2 4 fci J; 0 2 5 50 
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Ufe#P>, ffiffl£!»££^3£B3 o 0&J:tf 3 l ooftfi 

[0 12 9] ffiffi$!ft£^£B3 0 OioJztf 3 1 0 
13, TFT 3 4 2 £, T F T 3 4 2 CO y-*3H$<t —ft 
fc»tf3ftfcffi^K»3 4 3<h, TFT3 4 2coy-h 
m«ii:-(*:l^fi£$nfcjfelEffi«l3 4 4 ££#LTVn 
6o ^^m^i3 1 2 t fi T F T 3 4 2 to Y \s4>W6k\z. 
«tt*ttr*3 5 , SWmffi 3 1 2 r Kfeflfl (0 2 4 © 

3 1 3&m) tm-fbtiizfflnm 1 2 a t^-caw 
m*i3 1 2 t^««$iirv^o 4fc, r#b«3 1 2 

rli, TFT3 4 2»\ £o, ff^Elft 3 4 3 & <fc 

t/3feagia«3 4 4 tmm&x-mtezxotrtf&Zfrx^ 

So P9fflS!«ft«^3SlB 3 o 0*5<fctf 3 l Of*, 
4fB%£SBBiH3 4 5£*TU M^fiiBtS 3 4 5 (li^ft 
iraftWc^y^^ }>*-/U3 4 7^t'S«ti3 
1 2 r £«tt$*L-C^S. 

[ 0 1 3 0 ] 0 2 3 ICtf LfcffifflSttfl«^8H 3 0 0 

tt, 2o©aia««T (i2 5« -eti-en 

lw^S£ft-TV*»2iDiB3 2 612, &i^j«*H::8S! ii- 
^ti, ff-^gBj»3 4 3*5<tt/*atfiB»3 4 4ic#i6i-a 

[0 1 3 1 J 0 2 4*5«fctf0 2 5*C^LfcPfflS«fi^ 

^8B3io(i, *<coaJafll«T^fifc$nTv^6 l s 

T\ ilfflS!«*^SIi3 0 0i:»*o-Cv^5 a 

(C, h 3^-/U3 4 7 ^*f«?1-Sffi«^t3»2 tlb 

«»3 2 6^»rit$tLT^-5. :«Ht)g2^3 2 

tt*«**5, »*««»Ertl©se*tt*sSl±i-6. ^.o 

*v^5^EB+*rt*«Bli4»*"tt>, «*K^W 
^©«EEB*S46'<< aiiJttl^ftfi «t 9 (c, ^2 tfb^P 
3 2 6 («>5VMi»ldb»3 l 64fe«BBP*flJ) *mw 
1-titt£\t\ 4fc, «J|!)«fiEIB3 4 5j*ftfcii3tti* 
WWT^fiKSnSO-^ r.O»2i!h«3 2 6(Z)jfi«-C*: 

fc, 0 2 5i^LfcJ:9lC, «^-Ei»3 4 3^»|S]i-6 

*«j^j«$ttfc»2d!j«fiJ3 2 6 <Di&®vytmti*m± 
Lxt, it^rtimz 4 3x*myt£nz>(DX\ &&&&& 

[0 13 2] £fc> TFTS«lC^fig$ix6»liI!i»3 
1 6 U 12 6 (C^1-f«**^8fi 3 2 0 CO J; 5 

»«i**oaaiB«Tii#fl;i-attBi-»d6*ixfc 

^2£j^3 2 6I^J;oT»W««»E|pl^lim$n5« 
I&k LXtX^\ 

[0133] i r><Dfe%m®ftizm&ia<omz&&ti:& 
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&&Ei£tiitffiMmm&&7Fmw.s o o A&xtfz o o 
[0135] mmmm&$t^mm 3 o o ah, @ 2 7 

(a) *5«fctf (b) IC7^LfcJ:9^, TFTSWjlCj^ 

2 £$3 2 6 *Sr#LTV**. Si rfb«3 1 6li^i§M 
«Tfc&ttb*lT*5!K S2fii«3 2 6liR»««R^ 10 
Rtt&ft-0^ 0 o£fl, S»««3 1 2 rt'iW: 

[0 13 6] aa««TII»tb*tfc!Bli!b«3 1 6fc 

2 6lci:5BlP]*«l*if4i:vM^»*1-S. Si§ 
*«T ^SEWfl&R <D|B<0&SS» 3 0 6 3 
1 2 r I^J:oT«t>tLTV^60'C, RHS&3 06^3 
Stt£J:9£ji)t**i6RiSff3 o 6©»ffifc5RT*«# 
l:J;ot, SSCcjBHL^KA^oeAo^jitttt^ 20 
jWJ£ft5 0 %<Dtzib, iiWT«|3 3 0l:f 

[0137] H28 (a) ifcitf (b) Kl^LfcWfll! 
«i*^813 0 0Bli TFT**«C»di**UfclB 

l*$*lfcSS2i!b«3 2 6as»»fc#TteRttfeftTV*6 
jft£:|3^TMflfift&&^£R3 0 0AtM5^ P 30 
^I^^^Sc^ffi^Elfij^SSSii*, 
[0138] 12 9*5j:tfll3 OK, — #<0£«0Ww 

an^EB$tt^nfflaffiA«^SB3ooc«sj:t/3 

[0139]i29 (a) *3«fctf (b) fc^LfcflMS 
«i^8!3 0 0Clt TFTS««lJt^fifc$iifc» 

lftg{S3 1 6Sra®ffl«T*3<tn5SWfll«R^*l-W 

UTfcfK 130 (a) (b) 

li^i3 0 0Dll *f|fijS«ffl!JI^J«*Jxfc»2i0i 

g&3 2 6*m®m®T&£tf&Mm®R<Dmjj\c#Lx 40 

0*9, P5ES!«fii*;^Kfi3 0 0C*sJ:tf3 0 
ODfc&^Ttt, SWIM 3 1 2 r X-mt>tl1t®%& 3 

[0 14 0] aigfiljcT^*fiK$ix6«fi K>>f 
<0»»jR«**El6l t l*> RH« 3 0 6 ±©«i»^oia 
UL^b, ffifflS«A*^KB3 0 0C*3 

0 ai«3 0 6^ai u^-m&w 50 
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®£3 1 2 r) CJ;oTifcnTl^©-C, KHfl3 0 

S43B**««Efi«rfca. 
[0 14 1] RHfc^51W4JB*fcSHLfc 
»7^7^«t5:^, RISA3 0 6& 

■ 5«i»-J:oT«il»3 0 6 o*BBlc (« 
BttE) tic J: oT, 13 11:^9 

RUM 3 0 6±©M»^3 1 *\ SSffilcW 
T\ lo, »ldb»3 1 6|S]±^*S^i«ftlca$i-5*' 

A (0 3 i-ettjKffi^Sii[/i*r6i) i-am^ffl^s*^ 

hV ^ >tt, R£« 3 0 6 ±©«|ftfciM 3 1 £i£ 

LT 3ft5£Wfc*-fri-6 J: pKEfiLT^S,, 
[0 14 2]±ILfcJ:pl^ lo^««^|:M 

«««E*]*s»6n*. RHA(cjGBi-6EA07it«! 

l:J;oTitnt^5 (S«ffifci»#iBja>ibETffl*ft 

[0 14 3] ::tu aiaffi«T^RW««RtSr« 

£*vf\ v^^iry^**<oaiBSl*ft**KR^R 
Wl»8it:fc^rt), RJ6»«r««-CR5wi: 

i-j:orft«4it»*«i»Ert]*s*asn6. RUffi* 

«"CR*««r«oTtJ:^U aa««i:R««*i:*s 
[0 14 4] ***»«-cf4, SBEfiiW-9tr 

B**s»e>n6. mi^tr, sbeimw:?*:/*'' 

«OfSSrj»-mt^J:oTE[Rl«»J«:tf &fc£*® 
9 0° fcifi^AB (0iJx.ff 8 8 0, -8 
9° ) (D7io^juhfi$:ft$L£-£Z><DX\ 

[0 14 5] 13 2*J«fct/El3 3K, {fe<Z>p)££!KA$ 
^81 3 0 0 Efc J:i; 3 0 0 F $:l^|:^to H32 

*s .tt^ia 3 3 tew Ltzmmmm^m^mu 3 0 0 e x 

t/300 F^J;^:, SW*«R^ifb«S:«B&-*-6i:, 

RW««Rrt<z)ii*i^jffl"ct5««©ffia*sja^pt, 

R»««R^*5lt6*WR«*«rf6j±T#6o 

[0 1 4 6] 13 2 (a) *5<t^ (b) I^LfcPMJH 
M^I3 0 0E^ 5tt|BjS«ffi!JI^*$nfcfB2 
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db«3 2 6«r»ia«|«TI^LTV^<0H*fUT, 03 
3 (a) fcjtf (b) i:^Lf:i^Wi^l3 0 
OF 13, TFTlMl:«^nf:IlM3 1 

[0147] 133 (a) %>±Xfi (b) lH^LfciiMJffl 

rSS^K©3 o o FT*ii, ©HistaJt^nrt^atR 
0>j«£0Mg;PS# (ft*ttlcttSS*fR3 0 6«:^ri-5T 
FT*«(Ol8ia««T^»«1-5««) KiMB (Sgl db 

as 3 i 6) ^aa:Jtt>ixTv^wc % $&fci:Jf 3 n^/^ 

U §^P^3 1 3 a *J&}&'fZtz#><D/<?-~l"y<DX 
[0 14 8] «*»^^«c»tt«SiBlfiJ$*6d!i 

mK mm<omm (wajkov*) «r«»i-s^-s- 

f-«r*iart>J:v\ Wttf, 134, 03 5*>J;tf03 
6l:/TffiWM^|3 0 0G, 3 0 0H:fcJ;tf 
3 0 0 1 <OX 0 R«««Rlcaa;{te>ti5i0i«i:L 

H(Ai3 3 0OS^S£t5^^-ti Lt<)« 
«+5IB2fl«3 2 6 1 *S»*SJxrt>J:V\ i34, 20 
0 3 5*J«ttfH3 6fc^UiJ: I2M3 2 6' 

«u TFT*«t*Hpja«i<oSI (J:9*#ttfcttS» 

m^3 1 2 r £*tfatti3 2 2 i<D^) ^tlk^ES 
[0 14 9] ZOXotemtiSLZ&m'tZk. M13 3 

/^I3 0 0G, 3 00HioJ;t;3 0 0 I <D X S 

[0 15 0] ftfc, 134 (a) (b) fcl^Lfc 

SiS««T^fifc-r5»2ifb«3 2 X* 
— frt LT«ffii-5K»*«R^»2i!b»3 2 6' <t [s] 

bft£te«£05r£tfS-?££ o 135 (a) *3 

£tf (b) J: 9 3a«KTtc»jft?*!B2 40 

i£b«3 2 6&, ^^-tt Lt»«t55««*R(Z)S 
2BW3 2 6' «fc9t>&<JjM-t3£> afflaffiftfflfi 

3 6 (a) *3j:tf (b) TFT1WI 

i«^f:iiM3 i 6«:aiafii«Ticgaia"rs 

KfcE^fcJ; 0\Z.tmm3 1 3I^WP«3 13a?: 
[015UB27-B36 #lfe3B««rt-caifl 50 
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Lfc*\ £>^> 0 3 7*sJ:oe0 3 8l^1*ianffl®«** 
/^l3 00 JioJ;(;3 0 0K(OJ:5^ S»«ltR© 

5*-Cfcfcv\ 03 7 (a) fcitf (b) l^LfcJ: 5 
fc* 8iaiH«Tfr|*tfJ:5lc2o©R«««R«rEBL 
Tt>J:^U 138 (a) &£Xfi (b) Clubfeet? 
fc, »*1Rlfio«^a]MttT«rEIKLTf>J:v\ $m 

fB*R**taaUftV^a!*36«»rtSixTV^6*WijR 

[0 l 5 2] 1213 9*3 J: i/®4 Ofc, aaM«T«rtttr 
J: 5 fcKtt Ztitz 2 owS»««R^(6*I«rtl:«x: 
fc(fe^>iSnfflS»Ka*^»H3 0 0 Lfc>J:tf 3 0 0MM 

[0153] 039 (a) *5j:tf (b) UL^LfcPWBffi 
Mi^l3 0 0 Lli aiB«IEtT:i3.fctf 2o©£W 
«*R©*ix«U;:, »lfi]S«{aiJI^*$ttfc»2i0i» 

3 2 6, 3 2 6' £*ri/r*3 9, -*©R»«*RJ-^ 
/S**lfc£2i£b«3 2 6' tt, *^-**LTt>«MB1- 
60 

[0 1 5 4] 04 0 (a) *S«ktf (b) I^LfcPifflS! 
«A*^SIt3 0 0 Ltt, TFTSKWCMStlfcS 

idb«3 1 6 fcaS««Tfc#*S fctfct;:, 
1:M^J2^3 2 6' Sr-*©R*t««R(Z> 
*fc*UT^6. -#©K*m*R©*fc#j43ftfcJB 
2M3 2 6' tt, LTt>ffilii1-5o -(Oct 

««iiRWM^|U TFTSM 
t^*$^fc»l£b»3 l 6SraiS*«T^SaB1-S 

[0 15 5] ±»L^H»^«BottW*-*5^r 

ia«^*ttw4x^PfiS$n?!tv\ 041 
(a) , (b) ioctt/ (c) n*i-J:5 4, S«ffil-ffi 

[O156]04l(a), (b) *5J:LP (c) {Cin L 
fctfb^ 16' tt, ^(ftW 16siHiffil6ti:^ 

Mil 6 sii, ^^m^ii 2<7)i^® (g^i 1 

mm 1 6 ti*tt< rt)«j:v\ 
[0157] mmj&ftt>w+^B"e*>t>dhtoi 6* 

S4JB3 0G)«ft£*3 1 ^» LTElRiaiM* 
«*HBJffil 6 s©ffiSW«*SV^T\ «fi»-7-3 11^^ 
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LX£Q1zttt&fo&MX*a9Lt&. *<0fc«>, U4 
1 (a) , (b) (c) lc^LfcKifi»*jW+ 

»16* £«;ifcttS^K«<0JS«afi£^ 0 4 
2te x ( M m) Sr^U KWfcJSSa* 

(msec) ^f^7 7t$)6o 1 4 2 *<OOteilr® 

#T*>S#&*r**LTV*a. (34 2fc*LfcJ; K 

?*a»*©##««uwav\ 

[0 15 9] £>B^ i&ft©*^ 

EflfcM**:** <t5:t ^"C# 
[0160] ^iM^U&f^r^M 16' 5: 

[ 0 1 6 1 ] M 4 3 fc, £!j«OWffi^*^ISR»-Cfc6 

mff (v) fctti-aa«»«*fitt£?M-. 143^ 
ata»ifiitt«:^ urv^ 0 aawsfflrfinttt, 

3/utt«l-S2»tfe^-*twffl*tE«)*>6Efil-*5Jt5 40 

$*fc*#<oaa»«£l x£1"*^ 14/(1++ I 
x) T'^£*i6 0 i0i«oWf®»tt^li»+*»-efc6#'& 

bft% Q 

[0162] &&<DmmMfttfmwMT?hz®^ mM 50 
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[oi6 3] rnic^j-LT, &to<DmmMft&to+^M 
aa»«*B^tttt, H4 3i^Lfc<t9 

W&i>WM£tiftb$\z.\tO. 5£*)t>*:%)*\ in 
rtu ^o^zi=2/i/«ffi^EB$tt^fi*«^«*;«*lRl 

[0 16 4] £1\ J;«9i«^ii*^s|ia*ix5)i*«: 
12j4 4 (a) , (b) (c) frMRLtttfbKn 

■ta. ni44 (a) , (b) jo«t^ (c) mm^^i 

^HSottAJH- 3 1 roE^tt«BSr«5tWl-^i-@-C*> 

60 U4 4 (a) \mmw*&tw+^i&<ofhU 1 6 ' 

Rlte>ttTV^»fr4:*i-±ffliHl?*)D, 144 (b) 
ttWffii»*^l»R»<Oia«fU 1 6tf«i*b*i-Cv**#&fc 

^1-±®^-Cfe!9> 144 (c) li, i44 (a) fc<t 
(b) (D44C-44C W-ftofctffflHfctBS+ 

So 

[0165] 144 (c) *^i-J:5^ «BE«B1*PI* 

twu m£mj«i 6 sOT^yy^iiaoTiiB 

EfllLTv*6JMMHF3 iw«iB«»*^J:oT*«ix 
[0 16 6] »®fl!Mfcm+^-CfcS4§£\ HI 4 4 

(a) \z^-txo^ s n&mmm\m®&fo'tz>m& 

tt*3 l©Eft*«]©*ffi**lfttt, +*MiK«#lRl 
(Sir^MBM-** 1 F D*5 it5» 2 s D) 

HiApft^ttftErPii-sWA^a 1 ©Er6i#r«i<0#ffifl 
«ffi*aiftn*fc«»EifiiLr^6«ai»^3 ittA»* 

[0 16 7] dftfcWLT* iffi«dlRltfc^ 
^Hfi, 144 (b) \zw+ X 0 in, IMHMS 1 6 s CO 
«»*S^T««Ef6Ji"5«a»^3 ltt, £X<D%tiL 

fi*mzw\.xm^<Dmmx&ftLx^z<DX\ myt&i 

«»Ufc*[pII-E[plUTV^?«fi»^#ai-5„ 

[ 0 1 6 8 ] ±3* Ufc «t 3 H> »B5««*«*+*»-C*) 
6<b, «3t««>iH*«*lBjS:aa^1-6wi:^J:oT, 

[0 16 9] W:, J:0W*^a«***W«n*6a* 
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£U4 5 (a) toXXfi (b) &&mLte&biSLmtz. 

m 4 5 (a) (b) li, ®EHlAP«F©«fi^ 3 

1 <0ifilPltttlB*«*Wl^-r@-e*>5. 13 4 5 (a) 

-t±siit*£>ik ii4 5 (b) \*mmj&y&w+5 : J&<o 
[0170] mmi&vtiimm&toft&i e&m-tbtix 

V^64§£\ Iffl^D^fCIt i44 (b) (i^Lfc* 

i 6 so&fa&mx (ry*yy«) ££ttT£r 10 
fc*. km 3 oicmm^Mt* zt, mnmmi e s 

(a) \Z7fii-±i\^ m&m 3 0 ©ffifi^ 3 1 l*±X 

[oi7i] mmtevt&Mt+^i&tothto 1 6 1 # 

5^3 1 Oia|pJ*[p)«>*tt:ft*ffiJtt, H44 (a) 

-cfcSo *nak M^3o^mff^w^6<b, 
mbi 6 s<D&fommjjz$:vxm®i>izm&#*3 1 

<z>IB|fiI*|6)i:«^i-5*[Pl^«ffl(0»fi^3 l3ft«« 
ft, *<7?*6J&, 145 (b) t^1"J:9iw, 
5MMITI-J4 5 0 o*jfeftt*Hi:fiotE*lt 

«fc? I::, 1" -»<?5ffl**E©-*(OiH*: 
Wi^fd^It!:, ^o, -ttofiift^ffc;/? 30 

K&mmztix^zk* fi*tR^ffl*tt^uT»4 

5° ^ft*/«Ci-*rfi|^»oTiBffi]i'-6«ft»^3 1<Z)# 
[0 l 7 2] ±i&Lfc<fc5i;:, KiB»tt*SK+*»'C*) 

[0173] ft:fc\ Wrffi^tt^»+*^^)iOj« l 6 ' k 
LT> 1314 1 (a) *3*tf (b) fc*JV^Ttt, BjRtttf) 40 

ia**b«rt*nfc*+*»«)i(faB»**#i-6i!!i« 1 

<&2»*aS»P>*l6„ [14 6 (a) (C^-TJ: ^)(^ % 4 0W 
T^Jzi^U i46 (b) 4l<D4ft<D 

t\ 8>P»«:ffi:T**6wfcft<iBlRl**l*«:*#<i- 
6ffij&a>ktt> 14 l (a) *5j;tf (b) fc*LfcJ:5 
ft M^*>ifl*> fe«J* $ Jxfc»+*fl2"efc 6 C 50 
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[0 17 4] KiEStt^K+^OiOiAoeiKMtr. Pi 

vzm&\z^xm\i-ztK tft»«±^ss! 

ft if £ T ffl v vt h J: t \ 

[0 17 5] Httf, 147 (a) *3j;tf (b) (C^-f 
Pf/H3!ttfi*^3SH2 9 0 a&itf 2 9 0 bOi 
«"fRl»tE±©iGi»2 2 6 ' fraHMM (8W««2 1 2 

t) ^»*£i-a««rt^l9:»tTt>J:^U D4 8 (a) 
*5«fctf (b) (:^ffifflMi^I2 9 o cioit; 
2 9 0 d <D X b \Z y MAX4R±Oi!b» 2 2 6' 

* (a^m^2 1 2 1) *jj:o«sw«« (s*ts«2 1 

2r) ©iS5*^**$ix5«t5»-»Jt"C>bcl:v^ ^p^ 

0>«£*»fett, 147 (a) *5<fctf (b) fc^LfcEH 

d«»*L<, Eft*MA*r*:#< U£giig£fi±$-d: 
S«^bttEl4 8 (a) *>J;tf (b) li^UfcEKAS 

[0 17 6] Sit* H4 7 (a) *3 «fc g| 4 8 ( a ) Id 

tt"Ct>J:V>U 114 7 (b) *5j;tf|g|4 8 (b) Ul^L 

fi*««*H-*J:5t («x.tf«4 5° <z>fcfi£ft1-J:5 
W «2 2 6' Sr^*tTtJ:i^\ v^i"^©EB^*3 

•tZZk&XZZ. m^mbk, «*«<oEH»-»JW^ 

[0177] 149, EI5 0*5«fct/g|5 1 «r#fiSLft^ 

«X.fc^fflM«**^KH3 3 0*3^3 4 OOftftW 
ft«a«rlft^1-S„ H4 9(i, HfflfittA***KB3 3 

5 OA- 5 OA' i»lC»ofc»fffi®l-«^L, H5 1 

NAa«A«^niK 340 ^m^m^i- ±&mx 

foho ft*5> WT^IftWIiiS^TIi, U2 3, 0 2 4*3 

&nm2 s\z.7Fi,itmmwM&%t^m®.z o 0*5*1*3 

[0178] i49, m 5 0*3*^5 1 Kl^LfcWfl 
lM»i3 3 0fcJ;t;3 4 0it H&^fli«^(C2 

Id, ^fSim^3 2 2lClr®r*%+^(0^3 2 

[0 1 7 9] 114 9*iJ;OT5 OI^U^ffiffllBttAX 
^13 3 0(1 *««**«*+65aJw*tUT+**« 
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J: 9lc (0J*tf^4 5 
° 0^g$r/^«i:9lc) ISttibtL^tfb^3 2 6' £*TL 

[0 1 8 0] 114 9, iSO&^tflS lK^Lfcp]^ 
»^^^g3 3 OioJ;tf 3 4 OT'll i§i®f>l$Tft 

3 2 6' £^!ttTt>J;<, 152, 153 (a) ^3 J: 10 

(b) \z^i-mmmm&%^mws5o<Di:o\z.^ as 

3 2 6' £»ttTt>.fcl\, 

(0181] 1152, 153 (a) &£Tf (b) 

fc^Lfcffiffll!«fii*^3£B3 5 o<n£ Zti^ti 

Wfl®?ft**^«K3 6 Otf>£ 9^, Rgl^M3 2 
6* (ttOtt«fi«(C»Adtt^i0in3 2 6' Sr^tf) 

[0 18 2] 4*5, ±a©RWfc*5V^-Ctt, WffiJfctttf 20 

mm (tft sir) miz&mmtfLZtix^K^m&fc 

[0183] 15 5 ( a ) *5<ttP ( b ) Wffi»#tf 30 

»RJB©Sii!bfflsi 6isJ:t;»rlB»**W+*»©W2 
^26' S:ii5«|*/T8tl 9 O&^sWHi^ 

155 (a) (4, «S**^8tt 1 9 0 ^S^Wti 
^1-±ffi®-Cfcl9, 155 (b) (4, 0 5 5 (a) $<D 
5 5B-55B' iU^o^ffilllfl^-f 6 0 
[0184] KA*q<KB 1 9 0 14, T F T£fc 1 0 <D 

SIS 2 0 affiAJR 3 0 Mcftjft $ ^itusos 2 as& 2 

6' ir£*TLTV^ 0 ffildbffl 6(4, ttHT&oBrBTg 
tt£*TU ^2dh^2 6' 14, *+*»©«B»**rtf 40 

[01851155 (a) 51-, 9 0CQS&1 

ifi«l6tt\ 4o©]E**^S:^i-5J:9^Kll$ix 
T&fl, 4o©]E**^0*<l^*lO+^tJ(S2if!i«2 

6' aSffittLT^S. £<blC, 4oCD^2dbg&2 6' t) 
3E*»-^«:»j*LTV^. Rfrii»tt^KR»Offli!!itt 

16tWW+^Oi2flgjJ26' 

&/b 3 o \cj&jjLi$inz>m& v>4 v<»im^mmw 50 
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[0186] 1 5 6 ic %m&wmw&<»% 1 o« 3 
[ 0 1 8 7 ] 1 5 6 1^ Ltzmmmm&m^mw 370 

14, 2oco3iia««T«r*rL, tJifWWlcffilt 
6 X 5 fc*trfij»« 3 2 2 ±£KB#tt*s»+ ! ftg0JB 2 

fl«3 2 6' «^tl^ 0 TFTSS1CM$ 
ix-CV^»iia»3 1 6(4, ttlRfltt^lcKtt&tL. fa 
#Ett 3 4 3 *5 J; £2EEtt 3 4 4 fc#JS1-51H*fcH! 
tfP>ftTl*S 0 15 6(^LfCct 6 00^1M 

16(4, 2oOjE*»^Sr^i"5J:5tciafi$nTV^ 

[0 18 8] (flIXC. tt«g*W>EB> ftofflUW 
v^^4>6aKEl4attAS»KI(i:, ■ 
AA o«Ji tfrsp&tBJM- i o T»J»i" 6 r t £ J: o 

»R©-*roX« TFTS«t»f6ja«) <£> 

(ttM3 0&K*tM lc-#o«*««:KltSr. 

[0 18 9] 

»Elft*«»ixXt, *Slwft»tt«»ElBj^ffl7c$n» 

I EB 1 1 *» W J: 5 Utt^ffi 1 ^tKA^^SB 1 0 0 
( a ) I4±ffil, ( b ) (4 ( a ) fOlB-lB' |R(1 
[12] HJS^ffi 1 ©ttoftfi^SH 1 1O0« 

si-efo*?, (a) (4mffiM», (b) (4mEEM 
[i 3 ] mmmm 1 ©te©«iu^8fi 120010^ 

»^«©«16«r«*ttl^+H"Cfc9, (a) (4±® 
1, (b) (4 (a) ^W3B-3B' »(Cfe v ofe»f®l 

[1 4 ] 1 <D4&<Dm&&*$iW 1 3 0 O 1 OO 
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mmm®<Dmmzm*m^i-mx'hr) , (a) \t±m 
0, (b) ii (a) ^4B-4B' m\zfeitzmmm 

ih 5 ] n^ie i (Ditwm&m^mM i s o <d i oo 
^^ia^it^^i^i-iir^^, (a) i*±® 

0, (b) (4 (a) *CD5B-5B' j$i;i?&o*:ftr®0 
XhZ> 0 

[06] 05 (b) l:/TlfcM13 0(:lli^Wl 

T*£>6<, 10 
117] (a) - (d) (i, MW3H:ffffltfi« 

[0 8 ] KAC^SB l 5 o <D«#«ffi0-C*> 0 > 

(a) ttnizmmm, (b) liiff^i (fmm 

EE) (OM^3 l ©fi|p|«tt«r«*W»-^i-0T**) 

[0 9] ffiA$**g£Bi 5 0©S«±ifi^5)ftfc«fi» 
^ 3 1 ©Efitttt*r^+«aBT*> 5 > ( a ) l4miE& 
Hl*Btt«B, (b) «mEH]*P«*«r^-r. 

[Hi 0] (a) - (c) 14, *«WO«ft-^8fi^ 20 
ffl^WMl 6 fcHJgfflU 2 a £<DetBMG&fctftW 

[Hi i] ntimWi i ofkh«>ttAk^ttiK 1 60^10 

^»*««o«jS«r«aWJc^i-H-efc!), (a) J4± 
SB, (b) 14 (a) tOUB-UB' iRKftofc 
8rffi0T'fcS o 

[hi 2 ] ^Ji^gi 1 6 o <om&m 3 o icm/s^en 

[013] gffiflgfig l (Dtt^Ki^SB 170O1O 30 
Olft*««0«it«r«*W^^i-K'Cfe?), (a) I4± 
®0, (b) li (a) ^13B-13B' fcl-ftofc 

mmmx*>z 0 

[hi 4] hi 3 (b) ^Ltzm&mso^m&zEv 

1tmx&Z 0 

[H 1 5 ] ffiA^SB 1 7 0 oftM 3 0 l:|£E^ 

*+«MB-e*>*. 

[Hie] njs^^ i <o^(om&$t^mm uo^io 40 
©»«««©*a*«a:tt^*-tB-e*>o, (a) i4± 

SB, (b) (4 (a) ^16B-16B' Iftfcteofc 
WfffiBT?*>5. 

[Hi 7] »i2(D^iiS^|2 0 0*5* 
1/2 00' Wlo^»«^«^|:^tiT' 
fe t) , ( a ) tti^fflS«a^^Ktt 2 0 0 O±®0, 

(b) \mmmm^m^mm2 o o 1 o±®h> (c) 

14 (a) *5<fctf (b) *01 7C-1 7C fclcffiofc 

[Bis] Utt^flB 2 <0te<&iSMS«ft3i^8ia 210 so 
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( a ) |4±®0, (b)l4(a)*Ol8B-18B* 
UlcfiofcKrBB-CfcS. 

[Hi9] 2 <Dfo<Dffimmm&&*mm 220 

( a ) I4±®H > (b) 14 (a) ^19B-19B' 

[H2o] ( a ) nmmmm^n^mm 2 1 0 <d±m 

0, ( b ) ttPfflSWfi^^Jgfi 2 2 0 (Oliiffc 

[02 1] (a) ~ (d) 14, Xtt»jR2 0tt0)PMlS 
Tfoi^ig® 2 4 0 , 2 5 0, 2 6 0:fcJ;l/2 7 0O1 
o»i^*fli«<o«JgS:«S;W^^-i-±ffi0-rfc6 o 

[02 2] ^tti^ffi 2 0>tt0>Mfl9KA*q*»B 280 
O 1 0(D«i^iI^I^Wl^tit'$) 0 , 

(a) f4±®0, (b) 14 (a) *0 22B-22B' 
WlfBofcWfffi0-C*>6. 

[02 3] Hjfe^ffi 2 WftbW^fflM^^SB 300 
O 1 oo»*««w«5g«:«^:Wl-^-t±ffiB^*>5. 

[024] mmmm 2 0>tt0PMi9iM*q%£B 3 1 0 
<o 1 ow«fe*ffl«<o«it^«*w^i-±ffi0-c&6. 
[025] mmmm^mmmm 31001 ooddhm 

«^I»^ti2 3^W2 4A-2 4A' jR^ 
fiofcKB50-Cfc6. 
[026] Hlft^ffi 2 <&fl&<&ffiffi9««**«fi 3 2 0 

o 1 ^<Dmmm®<offim&m&mz.^±mmxhz> 0 
[027] nffi^ffi 2 ntbnmm§m*ttwmt 300 

(a) I4±®0, (b) HWrffiB-CfcS. 

[028] ^tt^ffi 2 WteOp5fflS«ft*^KB 300 

(a) i4±®0, (b) \mmmx'hz Q 

[02 9] Hffiflgffi 2 Ott©pffiS«1^81 300 

c <n 1 oo»*fl|«(0«it trWSttfc^i-B-C*) 9 , 

(a) (4±®0, (b) l4Bff®0T*&So 

[030] n%«ffi 2 <om<ommmm&$t^mm 300 

(a) f4±®0, (b) li»r®0-e*)5o 

[031] HfflBMAX^KB 3 0 0 D«ii 330 
lc«ffi*rBi*DUfc*©«*»-f-3 1 ©Ertl*«*:^1-« 
^0T-fe6o 

[03 2] Uttiflgffi 2 <Of&(Z)^ffl®«i**^»IS 300 

Eoioo|&sm«o«3fi*S^W^i-0-t?*>D, 
(a) I4_h®0, (b) tt»rffi0-C*>S. 

[033] ntmm 2 <ote^n^fflga«*^^«ia 300 

(a) i4±®0, (b) imwmxfoZo 

[034] ^mwm 2 ote<opffla«ft«^»e 300 

Geo 1 o«««^i^l:^tiffo 9 , 

(a) f4±®0, (b) immmxhz. 
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im 3 5 ] m&mm 2 (D^mmmm^m^mm 300 

(a) a±mm. (b) liWffiB-cfc*. 

[@36] nmmm 2 <D«i<0ffijt!ffi«i§i§^3gB 300 

(a) tt±ffi®, (b) \*mm®vhz> 0 

[037] Utt^ffi 2 ©te^ffifflfflttiii^SSfi 3 o o 

(a) is±®ik (b) \mmmx'hz> 0 

[038] %mm 2 ottomfliiKM^KB 300 10 

(a) I2±®0, (b) liMT'fc^o 

[039] %mm 2 (ote<o^fflswfi*^ssB 300 

(a) ti±®0, (b) itmmmx-foZo 

[040] %mwM 2 otoiMaitMvitB 300 

(a) \*±mm. (b) ji»®0-c*)5 o 

[04 1] *«W^J:Sttft*^3Sa^fflv^<xS(ft© 
db«l 6' S:S«;Wt-^i-®-C*>f?, (a) fcjztf 20 

(b) li_t®0, (c) n (a) *5j;tf (b) *G9 4 1 
C-41C Sfcteofc»ffi0-C*>S, 

[04 2] Wffi^«iSKn^*)5£ I |f|5«r<ix.fc«ffl* 

[04 3] dh«©Wffi^«365ftR^*>6»'&*5j:t;if!i 
^Oi®«^%+^T'fe^^(O^DiE (V) 

[04 4] !Ei»^^M^3 1 <Z«|r];R*B£« 

^WUi*Hig-?fc?K (a) tt»rii»tt*si»+*»ofi 30 
«B*SK»t6>*iT^S»^fc*"*-±iiiH, (b) ttWffiJB 

(c) H: (a) *3j;tf (b) ©44C-44C jR^fft 

[045] mmwtoftom&to* 3 1 (BKfijRflB&isse 

ttl^-Ma-CfcU, (a) aW9»tt^KP]»a)i!bA^ 
»ltbixTV^»fr«:^±iBH, (b) tt»rffiJ|jMfc# 

[04 6] (a) is J: Of (b) I*. *»WlC<t6«ft* 40 

[04 7] 2 OfeOffifflffiMX^KB 290 
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a*5«fctf 2 9 0 b 0 1 o©**Wt©iatr«aftl:* 

-tmX'h 9 , ( a ) tt^ffiS!K**^3Sfi 2 9 0 a <0± 

mm, ( b ) apffflawAs^aB 290b co±mmx 

[048] H%^«g 2 <Ote<0iflofflffi«fi*^SB 290 
c^ t tt/290dcoi ool&MMtofllttfettstttli* 
i-mx-h V , ( a ) iii^fflM«**^3Sfi 2 9 0 c <d± 
BBU (b) iiifflSISI^SB2 9 0 d<o±ffi@-c 

[049] nmrnm 2 ottoiwagffi£s**KB 330 

[050] Mfl&ffiAX^KB 3 3 0 <d 1 o©»*«« 

0«a*SS«C'Tti 4 9 5 0 A - 5 0 A ' »K 

[051] HJfe^ffi 2 ottomaKAS^BB 340 

[05 2] %ffiflgffi 2 <Z><fe©^fflSfft**^3SB 350 

[05 3] P?ffigiM«^£B 3 5 0 <D 1 o^)Mi 
O«3SS:«*W^^1-Wfffi0T<fc 5 , ( a ) «@ 5 2 + 
05 3A-5 3A' fcfcJBofcWffiia, (b) 1*05 2 
^53B-53B' HfcftofcWrffiHTfcS. 

[0 5 4] HMi»ffi2<Z)teW^fflaa£a^KB3 6 0 

[05 5] 

9 0 0) 1 O(D^^O^jt^^^(C^1-0T'$) «9 % 
(a) li±®0, (b) (a) t(D55B-55B' 

[05 6] *&m\z*&i&nnitttotomm&m&$t7ri 

0T*&6 O 
[»#©K91] 

10 TFTSi 
1 1 JJy*mWL 

1 2 ^^m^i 
i6, i6' an 
1 e s «#h&m 

1 6 t 11® 

2 0 *fiSiS« 

2 1 Xy*m$L 

3 0 »M 
3 l 

1 0 0 m&m^mm 
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* NOTICES * 

?S« d»ws the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[S ( i?Wi.h the .s. eiectrode which ^^^^T^ZZ^ W*> 
Ed substrate, and said 1st subs**, _and ^2nd rtM. , and ^M> ^ sald 
layer side of said 1st substrate, and the 2nd electtone ^prep specifi ed. Said 1st substrate 

2nd substrate It has two or more future elemen t^ds ^ ^ds, it has 1 st at least one heigto winch 
Corresponding to each of two or more of sarip roo '„ more picture element fields, 

have the sloping side face m said '^^S^ttntial-diirerence the condition of not 
respectively said inner liquid «^ J^^o s*tantially and it sets in the electrrcal^tennal- 

[Claim 5] Said inner liquid crystal p^ture element fields boil said 2nd 
respectively. 2nd at least one herghts jht* sarf bvo or m p _ ^ de .. 

substrate, respectively, and correspond and have ^the J£F£* direction of to liqu id crystal 

crystal molecule in said 2nd liquid c ^y^ 0 ™^ . SaW „,„ ot more picture element fields, 
[Claim 61 Said 2nd electrode has 2nd at least one "P™J °" a wifference impression condition, the 
S^lively said inner liquid crystal lay*, :*m *^ domam including the 2nd 

h ^ 4j pd,.»c W ^ 
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[Cata 8] Said 2nd a, M one heigh, are die h— 1 ; - 7, 
heights formed in each outside of two or more of sa^d P**£ ° ^ ace „ f ^ lst at least „„e herghts 

?cE>01Thecress— 

cross mutually. Q „™ rf i;na to claim 1 1 with which the polarizing plate of said 

direction in parallel with said lst d™*"^ f said lst at least one opening ] the 

revolution nature. . . , . substrate 0 f said 2nd at least one opening ] the 

said lst heights may have ■^''^X'S,, 4 arranged so that said lst at least one 

nnenines may have symmetry-of-revolution nature. . h . a^ged so that 

said 2nd at least one heights may be two or more ma n <»is ' 

or moreo said 2nd heights may have ^^^tSsTTand 15 whieh is arranged so that 
[tin 19] I. is a hqnid crystal ™J£2^g£ZSmi of [ at least ] 2nd opening of 
Lid 2nd at least one opening may be two or ««M ^Station nature, 
two or more of said 2nd <^^!XS^l*SSm of said sloping side face of said 1st 

more either of claims 1-19 which is 85 degree* jor te* ^ each of or „ of 

rSmMl A part of [ at least ] 1st heights of said 1st a. least one heights are liquid crystal displays 

[Claim 23] Each of two or more of said P'°«"^™ ' ™ in reflect j ve mode by said 1st electrode 
by the transparent mode, and the ^^^gi of said liq uid crystal layer of said 

ht , : // W ww4. i pd 1 .nc i pi,o.jp/cgi-b ta / tt a n ^_web.c gi .ei j e»A^Fwww4. i pd 1 .n... 3/19/2007 
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counted 

active component prepared corresponding to ™ ' ^d is switched by said 

ffdac trocle is prepared for said ^J^^^J^^km^ electrodes, 
active component, and said 2nd electrode ^^^^^^^Wch are at least one 
[Claim 25] It is a liquid crystal display ^ £^Jb£i said 2nd substrate has further the 



[Translation done.] 
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* NOTICES * 

jPO and INPIT are not responsible for_ any 
damages caused by the use of thxs translation 

c« the translation may not reflect the original 
1 .This document has been translated by computer. So the translation y 

2 r **** l shows the word which can not be translated. 
3 Jh the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 




[0001] ,. . j . . A - nUv pcneciallv this invention has a wide-field-of-view 

S-onofthePriorA*^^^ 

display used for the display of a personal ! comfort £ (TN mold) md a supCT wist nemattc 

to angle-of-visfMMy property of the ltqutd c ^*S'lecm™ field to aliquid crystal layer to the 
horizontal electrie-field method whtch ™P^on zonud etecmc fie ^ ^ 

front faee of a substrate as other method h £^ s Z%ZZ t tee is a DAP (Deformation of 
method is fertilized in recent years, and -Jf^*^L» film as orientation film using the 
vertical Aligned Phase ^ ^J^^^S "ietetric constant anisotropy as a liqmd crystal 
nematic liquid crystal »ip dKn <*^lt ITarTature-voltage control birefringence 

SSSVoS 
birefringence of a liquid crystal molecule. 

PUtobeSo^^ 

electric-field method is one of the effective , Ms a, a wide fidd ot v ft ^ ^ 

since aproduction margin is ^^^^^^ED, in order for the gap of the 
problem that stable production is difficult .^.^^Xzing plate to the gap unevenness between 
direction of a transparency ^f^f^^^^L influencing display brightness 
substrates or the orientation shaft of a hquid ^ md t0 erform sta ble production, 
and a contrast ratio greatly, to control these ^^^^SSd to perform the uniform display 
[0005] Moreover, in order for the liquid ^^^^^^Ttm is the approach of 
without display nonuniformity, it ^^^^SS^S^A face of the orientation film as the 
carrying out orientation processing by performed to the perpendicular 

proeeLg, slanting electric field are ^^^S^SS^^ * *» ^ 
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currently 

person's examination, the orientation conto ^^^rfSoLwtoo of a liquid crystal molecule 
[SforSolvmsmeProMem]^ 

the liquid crystal layer prepared betwee the WfJ^JJ^ side of said lst substrate, With the 2nd 

said 2nd substrate, and was prepared n sai ^ c ry^ lay ^ ^ ^ ^ more 

electrode prepared in ^^^^J^Sccm«paiidiiig to each of two or more of said 

element fields where each is specified Said £ h ^ sl ing side face in said liquid 

picture element fields, it has 1st at le ^\^™ ^ectively said inner liquid crystal layer In 

crystal layer side. Said two or more picture ^hm«2Stoke a perpendicular orientation condition 

e^tricalW 

cS^ 

heights, aVeabove-mentionW 

[0009] Said lst at least one heights may be coniigurauoiK, 

potential-difference in^^^^^^S^ and said lst at least one heights may be 

substrate, respectively, and correspond and ^ve the dopmgs ,de of g ^ 

having - said two or more picture element fields As tor m radial lncllnatl0n 

mSe [ in / inclnding a par, of * ^_*£_# > / -S W liquid crystal domain ], it is 

«ai^ 

espectively said inner liquid crystal layer In , an ^tncal potent* .^.^ ^ 

inclination direction of the liquid ^SSS. condition centering on said 2nd a, 
liquid crystal domain wtuch takes the ^™'™XSollowmg the inclination direction of the 
least one opening It is good also as a conn guratutn ^ « ^_ 2nd at least one opening. 
Uquid crysttl molecule in said 2nd hqutd crysbrt domaa cent«mg o ^ ^ ^ ^ my ^ 

S In ^outside of two or «^>^_XS5. «•» « ~ " 

ll ^may be a configuration which is an approximate circle form. 

3/19/2007 
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[0018] The cross-section configuration jf^^ - 
las met may be a configuration s ^^Xeviation rectangular cross mutually 
direction and the 2nd direction which carry out ^ foorevw ^ q{ ^ lgt substrate 

W may have further the P°f zin ^ 

and sid 2nd substrate, and the I * e Polarization shaft of another side 

polarization shaft of the polarizing plate s f P^fdirection in parallel with said 1st direction, 
of the polarizing plate of said pair ] paraUe to said ™ said lst at least one opening ] the 

revolution nature. . . „„ mnr( , i «t onenines, and, as for a part of [ at least ] lst 

of-revolution nature. , - d v, e iehts and, as for a part of [ at least ] 2nd 

of-revolution nature. . 2 . openingS) an d, as for a part of [ at least ] 2nd 

level difference section (boundary section) ^among de or said 2n d electrode. As for a 

S each of two or more of said p.crnre -d the thickness of »d 

the transparent mode, and the reflective fie d winch fa , u id crysta , display equipped 
liquid crystal layer of said 1»^" B .XS crystal layer of said reflective field, 
with a larger configuration than the thickness of foe £quid ^™nd comspondtag to each of two or 
Po] Said 1st substrate has tather fite ^XSSSte *> id « ™ re «*T "™* 
more if said picture element fields, said J*™3*~£J£ L sajd ^ive component, and the 
fields of every, it is the picture «>™***£^S counters said two or more picture element 

.ecnCeisfonnedasasmgle 

more of said picture element fields, active component, and the 

eSes can also be used for said 1st electrode. 
[0032] Hereafter, an operation is explained. 

3/19/2007 
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[0033] The liquid crystal display by ^Sm^^ 

orientation mode in which a liquid crystal layer WJW^ me u uid cryst al layer of a 
She time of no of the nematic liquid crystal 

perpendicular orientation mo d is ? bt ^ v d ^S!f end i cu iar orientation film. Two or more heights 
wbich has a negative dielectric amso^py ^^J™, (for exa mple, TFT substrate) of the 
which have an inclination side face ar e may be pinched. Since orientation of the 

substrate of the pair arranged so that a liquid ^ face of the inclination side face 

nerpendicular orientation condition. thi liquid cryst al layer, a liquid crystal 

?0034] If an electrical potential » "J^SS^ molecule which inclined in response 

molecule will fall in the direction of orient ati on of ^"g"^^ forC e, the so-called achonng 
Tthe effect of the inclination side ^e of ^jjg™ which g a liquid crystal molecule breaks 
effectiveness), and the direc ion to adjust. Extent(Ult a*g ^ ^ ^ m directl0n 0 f 

down falls depending on field stt f n ^f n SSri^ntally. Since the direction where a liquid 
orientation of a liquid crystal molecule «W«^ ™™ f i fect iveness / of the inclination side face 
costal molecule falls is an inclination on ^^ 

of heights / achoring / radial ] ce ntenng • OT J^^J^ orientation condition is formed in a liquid 
miprefsion, the liquid crystal domain of, "£^™^n orientation condition, since the direction 
crystal layer. In the liquid crystal domain £ J™^^ direction 0 f an omnidirection angle, it can 
o7orientation of a liquid crystal molecule f ^^^y abou t an omnidirection. 
improve the angle-of-visibility property ofa ^<^ tt to a picture element field so 

0035] Two or more above-mentioned hei g hts X P Sd b the liquid crystal layer of each picture 
hat radial inclination orientation domain _may ^^^^dcment field, and the radial 
element field. For example, at leas one heigh ^formed m P ^ fa 

inclination orientation domain centering on height^ element field (for example, field 
element field. Or two or more heights ^^^^d crys tal layer in apicture element field 
corresponding to source wiring, g ate « * ]>Z™Jil inclination orientation domains formed 
may be made to consist of sets of a part of two. ^ more r ions may be combined 

Ssing on each heights. ^^J^^SS^ Ration orientation domain is formed 
[0036] In the liquid crystal display o ^^^to ^ face of heights. If the external force over a 
using the orientation restraining force of the mc mauon for g k ^ the 

Uqufd crystal ingredient is lost ™*£^^£%S£L reining force of an inclination 

with the electrode which has opening (slit). ori g inat es in the orientation condition (optical 

[0037] The display property of a hquid ong^ Jn order t0 reduce the 

anisottopy) of a liquid crystal molecule and ^shows an ^imu p . g canymg out 

Smuth dependency of a display property it »d^^ l a ^ Moreoverf it is still more 
orientation by the equivalent ^probabi hty to field is carry i ng out orientation by _the 

desirable that the liquid crystal molecule in _each pwture hd ht it 1S desira ble to have 

eqSent probability to all the f^^^^SS^A crystal molecule in each picture 
a configuration which forms a liquid C ^T°^ to all the direction of an azimuth, 

dement field may carry out o^^^^ Citrate side of heights was met into ^ 
[0038] By making the cross-section <»^^^ m omn idirection can be covered and an angle- 

3/19/2007 
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nature (for example, a square and a round Wj^™^ crystal molecule becomes large, so that 
Si Moreover, the orientation restraining force over ^^J^, cross . sec tion configuration of 

Ka of ^ inclination side face an^^rfTfcto «*> face canbe f «** 
heights is made into an abbreviation cross-joint form area ot an bg enlarged 

Spiatively and orientation restrajmng ^^^ffiSed further and a speed of response 
comparatively. Therefore, radial "^^^^%s the configuration which is an 

iS'Theorientationofali^ 

estra ning force by the slanting heights L formed in the opening circles prepared 

effectiveness by the inclination side face of heights. 1 t neign . g fa agreement wnh 

hfme Xtrode\ since the orientation regulation ^J^^S^iinatio.! orientation of the liquid 
L orientation regulation direction by ^V^^^^^X^ seen from [ of opening ] the 
SSXule^ 

normal, it is desirable to have ^Sf^SL). Of course, opening may be m*** a 
of heights and that it is the same (mutually ™^™^' or more openings, it is desirable to 

different location from heights. ^^^^Sm^ - *» ^ **** 

arrange so that it may have symmetry-of-revolution namr etry of revolution 

S opening, it is desirable to take one arrangement which h» rm yn» ^ ^ ^ SQ 

compkmentary. For example, when opening »JJ£^ * 3 Jymmetry-of-revolution nature 
Zto or more heights containing the permute! ^ ^ may CO ver the whole Picture 
mnzm There is not necessarily no need of being arrangeo w u heights and/or 

openings in a picture element field For «^ * ^ ig constit uted by those combination, the 
nature) is made into a smallest unit and a ^ e ^on of the liquid crystal molecule can be 
whole picture element field can be cov^ ^d or^n Ration ot 4 ^ ^ d me 

Tubst Jtially carried out by the equivalent ^obaMrty £ all th ^ te rf ^ d al 

liquid crystal layer of a picture element ^sh^uld ju^ ^ of ft tetragonal latUce) 

domain (for example, two or more liquid jj^™^ (o g r ^ symmetry nature). 

arranged so that it might have Ss application - setting - above-mentioned heights 

[0043] the liquid crystal display of the invent ion £ ™ s ^ stabilized by prepanng heights 

. and - or the orientation of a liquid crystal molecule ^ ^ fiUer substrat e) of another 

anofor opening in the substrate (for example, oj*os*e subs* & a hqmd 

difference impression. inclination orientation centering on the heights and/or 

[0 044] It is desirable to form so that the ^™^Xation orientation centering on one heights 

3/19/2007 
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As for each, i. is desirable .0 be arranged so M ^^^tet^?a^^«, * " 
mentioned above. When it follow, for example „ ^ .heWe point of the tetragonal 

desirable to arrange the heights and/or side form in each core of two or more 

lattice which the heights and/or openmg ,ot *£™TJ' subs|rate form may bc located. Of course, one 

display grace can be controlled^ m one f at least ] substrate (for 

[0046] Since the liquid crystal di^ ay by JJj^™" ^ the liquid crysta layer of a 
example, a TFT substrate domain which takes a radial mchnation 

perpendicular orientation imold the '^^"^ ^.^ffe^ impression. 

orientation condition at the time of ejectn^l-poten ™« flective (for examp l e , refer to JP, 11- 

[0047] Like the mold liquid crystal disp ay both J, each picture element field especially, 

01992,A) which has a transparency ^a^aieto^ J ^ ^ k fr m 

in the so-called liquid crystal display of the miiUi ga pmei * H qu id-crystal molecule is that of 
which thickness differs in one **%^^S2£ and it is difficult to form the hqmd- 
turbulence or a cone in response to the effec tol orientation restraining force of 
costal domain of radial inclination onen ^ fsmtable inclination side face are prepared 

slanting electric field. However, if the heights wbch ^e a ^ » ^ force of 

and the § core of radial inclination onentation is formed ^ng to ^ j 

the front face, controlling [ form f^^^^^y the level difference according to the 

be controlled effectively. t ^ display is improved accordmg to this 

sr^hi^Sa^ 

especially. . 

Ms invention is used suitable for an active mamx hqu d crysta op y ^ ^ film 

£ Mention is explained about the •^^ 1 g^^ 1 5 a ^ to the active matrix liquid 
transistor (TFT). This invention "^T^^Z* MIM Moreover, below, although 
crystal display and simple matrix ^^^J^l£ this invention is not restricted to this but 
operation gestalt of this '^SSm^^^^ " 

foOSl] in addition, in this a "picture element field." In a 

o the "picture element" which is ^^^of i 0^3 B is equivalent to one a "pixel." The 
color liquid crystal display the ^£^Zm ters with a picture element electrode and a 
counterelectrode with which a pictore elemen _ tiem a g element f ld . 

picture element electrode in an active mam hqmd ciysta ^ V P ^ electrode prepared in the 
Moreover, in a simple matrix ^g^^ffi^i^ perpendicularly with a tram 

Sotcr^ 

3/19/2007 
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by to invention is explained referring ^"dS^M ^ plan seen from the substrate 
manix are omitted for the ; simplicity oi t «»5SSf^ met the IB-IB' line *taBBUJM 

^(b^ 

substrite (it is ealled a 'TFT «f^ 10 ^^ l ^JSLate 20. The liquid crystal molecule 31 of 
substrate") 20, and the TFT substrate 10 and ^ opposne d with the perpendicular 

liquid crystal layer 30 has a negative dre ^-"^^Xf me liquid crystal layer 30 of the 
orientation film (un-H^tratrng) prep^e^ m £ ~ pote ntial difference is not impressed 

TFT substrate 10 and the opposite substrate^ *hen tne £ tion ^cutely to the 

to the liquid crystal layer 30 as sho ^^^ h ^ m eXis said that the liquid crystal layer 30 is in 
front face of the perpendicular ^? nta ^^^Sd iystal molecule 31 of the liquid crystal layer 
a perpendicular orientation from the normal of the front face (front 

30 in a perpendicular orientation condition may .^^ a ™* t0 the class 0 f perpendicular 
face of a substrate) of the perpendicular on^honfita ac^dmg t ^ ^ ^ ^ 

orientation film, or the ^^SS^fSS Sto at the include angle of about 85 

In ^transparence substrate (for «^J^*!25 sulfate (for example, glass substrate) 2 and 
20 has the counterelectrode 22 formed in the ^P^nce ^ he icture elemen t electrode 

its front face. According to the electrical ^^SS layer 30, and a counterelectrode 

crvstal layer 30 change. -lament electrode 12 which a liquid crystal 

ffSfl Heights 16 are formed in .he center -of *^aveT& o hXtion side faees, and 16. of top 
display 100 has. Heights 16 are truncated le theta a the front face (parallel to the 

Stion film (un-fflusttaring) is W^J™^ E- almost perpendicularly .o these 
^winglCr), orientation of *« I'l™* ^ TSdon side faces, and 161 of top faces. Stnce the 
according to the achonng 11 of heights 16 was met is circular (refer to 

cross-section configuration where the ^f^^^id C rysu5 molecule of heights 16 is earned 

3/19/2007 
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difference impression condition - setting -- a radial Z^^^^^^^^^ t f . n 

St^own in » (a), on.y the > M^«^S£ 
Eton orientation of the M^"^^ Lpressing. If an Added 
the core of heights 16 at the time of no <to^-^™~ 3? ffi shown in dawinjU (b), other liquid 
££l diffaice is M-^ ^S-i - that it may have convey m 
crystal molecules in a picrure element field wit ^ f fi id crysta l domain. Two liquid 
Sill inclination orientation ^Z^TJLtvTL heights 16, respectively, and one 
crvstal domains which set a symmetry axis: SA as me co , 6 TO forme<1 at 

2nd crystal domain which has a symmetry ax* SB ur fce crate ^ g ^ ^ S B tn 

Engl (b). In order to form at stab.hty the hqu d more heights 1 6 so that it may 

SeT of the adjoining heights 16 tt is desjmble to ™ ° domain in te ra dial inennatton 
tave symmeny-of-revolntion "-^-"Sffl canTfameu in the core of four hetghts 16 .by 
orientation condition of having a symmetry ™s be e ^ onenta ton of the 

hanging so that four heights 16 may fan. * ™^ which tali the radial incl.nat.on 

S3 errata. — ^Tc^al display of mis invention ts 

orientation fonned m the hqmd cry tal layer onn q j 0ri<mlatl0 „. 

San 2 times syrnmetry-of-revolution nature. ion side faces of heights 16, it is desirable 

m061] Moreover, as for the till .angle theta of 16s otmuy fe ^ mclinatl0n 

Sat it is within the limits of 5 degrees or more 85 ^ 
orientation of the liquid crystal mo ecule 3 J^ 1 ^ molecule 31 which earned ou 

-h^ 

^maddition,almoughthehe f ,^ 

dielecttic with high transparency, if it forms using ■^J^™^ 31 ' wh ich is carrying out orientauon 
tS—ngfrom the retardation of %^£*££^ of heights 1 6 can be prevented 
adding to the achoring effectiveness ^gtf^g^ resp0 nd S and any are adopted should just 
will be acquired. The application of a hqmd crystal aisp y q ^ cm hfy t he 

letermine When a photopolymer is used in any case ttiereK fe suff t 

Ss which carries out patterning correspo^ngto opening ^ w be 

or more about 1 / 6. 
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(00631 Next, the stmctur. of one pieture element ^.^S^^- font 
Ration gestal. 1 is explained. «»*^^^S*i&W to of taMgl » 
the substrate normal, and dswjn&i 0) * the sectl0na 

substrate 10, the liquid crystal display 120 has two o mo f as me heights 6 of a 

J55] As shown in toingl (ft the , 1 st ^2°Sur 
Say be formed, and the orienLion condition of die liquid 

heights 26 also form the tetragonal I lattice. Thus me ra elec trical-potential-difference 
crystal domain formed in the liquid f^^teW and Ac 2ndheight8 26. 

impression is further stabilized by arranging die Jstheigms configuration for the 2nd 

0066] In addition, although the example which formed shown> it can a i so change 
Leights 26 in the same heighUubs^tially he 1 ^ight^6 ^ 2nd 

arrangement. 0 u mPn t field of other liquid crystal displays 130 of the 

m0671 Next the structure of one picture element held oi omer 4 ( } is the p ian seen from 

the substrate normal, and dnsantaw» 

of fte counterelectrodes 22 formed from me ^^"f"' 10 ^"™ L oid crystal display 100 ] the 
removed The 1st heights 16 are snbsWnttaHy as the he ghB 16 ^ a It ^ r, ^ ^ ^ 2nd 
^though opening 22a acts sc .that «-JJ 26 and aets only a. the time of 

Soa^ 

[0070] Although this liquid crystal *^^-^2gj£K2S^ 
LftgUtion which has onen.at.on "-£™J*^™£ not „„,y in the heights 16 but m the 

^Xne^cfielda^^^ 

Lriy me surrounding liquid crystal as mat of the ease where the 

piteS^ 
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(b) is formed If an electrical potential difference is impressed between the picture element electrode 12 
and a counterelectrode 22, slanting electric field will be generated on the outskirts of an edge of opening 
12a, and the radial inclination orientation of the liquid crystal molecule 31 will be stabilized by it. An 
operation of this slanting electric field is explained referring to dr__ing_5 - drawQgJ . 
[00731 Drawing 6 shows the electric field generated when an electrical potential difference is impressed 
to the liquid crystal layer 30 shown in drawing 5 (b) using the equipotential line EQ. The equipotential 
line EQ becomes parallel to the front face of the picture element electrode 12 and a counterelectrode 22 
within the liquid crystal layer 30 located between the picture element electrode 12 and a 
counterelectrode 22. Moreover, in the field corresponding to opening 12a of the picture element 
electrode 12, it falls and the slanting electric field expressed with the potential line EQ, such as having 
inclined are formed in the liquid crystal layer 30 of the edge section (inside circumference of opening 
12a including the boundary (extent) of opening 12a) of opening 12a. The torque which is going to carry 
out orientation of the axial bearing of the liquid crystal molecule 3 1 to parallel (perpendicular to line of 
electric force) to the equipotential line EQ acts on the liquid crystal molecule 31 which has a negative 
dielectric anisotropy. Therefore, in the opening 12a right-hand side edge section, it carries out in the 
direction of a clockwise rotation, it inclines in the direction of a counterclockwise rotation in the 
opening left-hand side edge section, respectively (rotation), and onentation of the liquid crystal 
molecule 3 1 on the edge section of opening 12a is carried out in parallel with the equipotentia line EQ. 
r00741 Here, change of the orientation of the liquid crystal molecule 31 is explained to a detail, referring 
to drawing 7 . If electric field are generated by the liquid crystal layer 30, the torque to which onentation 
of the axial bearing tends to be carried out in parallel to the equipotential line EQ will act on the liquid 
crystal molecule 31 which has a negative dielectric constant anisotropy. If the electric field expressed 
with the perpendicular equipotential line EQ to axial bearing of the liquid crystal molecule 31 occur as 
shown in drawing 7 (a), it will act on the liquid crystal molecule 31 by the probability for the torque 
which makes it incline in a clockwise rotation or the direction of a counterclockwise rotation to be equal. 
Therefore, in the parallel monotonous liquid crystal layer 30 in inter-electrode [ of mold arrangement ] 
which counters mutually, the liquid crystal molecule 31 which receives the torque of the direction of a 
clockwise rotation, and the liquid crystal molecule 31 which receives the torque of the direction of a 
counterclockwise rotation are intermingled. Consequently, change in the onentation condition according 
to the electrical potential difference impressed to the liquid crystal layer 30 may not take place 

W15]lf the electric field (slanting electric field) expressed with the potential line EQ, such as haying 
inclined to axial bearing of the liquid crystal molecule 31, in the edge section of opening 12a of a Tiqmd 
crystal display 150 occur as shown in drawing 6 , as shown in drawing 7 (b), the liquid crystal molecule 
31 incline in the direction (the example of illustration counterclockwise rotation) with few amounts of 
inclinations for become the equipotential line EQ and parallel. Moreover, as shown in drawing^ (c) the 
liquid-crystal molecule 31 located in the field which the electric field expressed with the perpendicular 
equipotential line EQ to axial bearing of the liquid-crystal molecule 31 generate inclines in the same 
dfrection as the liquid-crystal molecule 31 located on [, such as having inclined, ] the potential line EQ 
so that the liquid-crystal molecule 31 and the orientation which are located on [, such as havmg 
inclined, 1 the potential line EQ may become continuously (it has consistency like) 
[0076] If the electric field which form the shape of toothing which the equipotential line EQ followed 
like shown in drawing 3 (d) are impressed, the liquid crystal molecule 31 located on foe flat 
equipotential line EQ will carry out orientation so that it may have consistency with the direction ot 
onentation regulated with the liquid crystal molecule 31 located on each potential line EQ, such as 
having inclined. In addition, the thing "which is located on the equipotential line EQ and which is 
located in the electric field expressed with the equipotential line EQ" is meant. 
[00771 Since heights 16 were formed in opening 12a, as the liquid crystal display 1 50 was shown in 
drawings (a) at the time of no electrical-potential-difference impressing, the liquid crystal mo ecule 31 
which is carrying out orientation perpendicularly to the sloping side face, and the liquid crystal molecule 
31 which is carrying out orientation perpendicularly to the level front face exist. 
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[0078] If an electrical potential difference is impressed to the liquid crystal layer 30, since the electric 
field expressed with the potential line EQ, such as having been shown in drawing 6 , will be generated 
by the liquid crystal layer 30, the liquid crystal molecule 31 which exists in the edge section of opening 
12a of the picture element electrode 12 inclines in response to the effect of slanting electric field. It is 
comparatively large, slanting electric field act even on the liquid crystal molecule 31 which was almost 
carrying out perpendicular orientation at the time of no electrical-potential-difference impressing, and 
the liquid crystal molecule 31 which carries out inclination orientation in response to the achoraig 
effectiveness of the inclination side face of heights 16 makes the range where slanting electric field 
reach incline to being very small. The inclination direction of the liquid crystal molecule 31 by the 
slanting electric field generated by the edge section of this opening 12a is adjusted with the inclination 
direction of the liquid crystal molecule 31 by the achoring effectiveness of the inclination side face of 
the heights 16 formed in opening 12a. Therefore, the radial inclination orientation shown m drawing 8 
(b) is stable from the radial inclination orientation shown in drawing 2 (b) ( drawing 2 (b) and drawing 8 
(b) are mimetic diagrams, and not shown [ this difference ] in addition). 

[0079] Signs that the orientation condition of the liquid crystal molecule 31 shown m drawing 8 (a) and 
(b) was observed along the direction of a substrate normal from the opposite substrate 20 side are shown 

in drawing 9 (a) and (b). , . . 

[0080] electrical-potential-difference the condition of not impressing shown in drawing 9 (a) ~ it it is ~ 
the pole near the circumference of heights 16 - only few liquid crystal molecules are carrying out 
inclination orientation, and orientation of the liquid crystal molecule of other fields is substantially 
carried out at right angles to space. In drawing 9 (a), since it is easy, the liquid crystal molecule is not 

roOOTta an electrical-potential-difference impression condition, as shown in drawing 9 (b), the liquid 
crystal molecule 31 carries out orientation to a radial a core [ heights 16 ]. It is shown that the picture 
element electrode 12 with which the edge has opening 12a rather than the other end prepares the edge 
where the point of the liquid crystal molecule 31 drawn in the shape of an ellipse is shown black, and the 
liquid crystal molecule 31 inclines so that closely [ the ******** substrate 10 side ]. Also in the 
following drawings, it is the same. 

[00821 Four liquid crystal domains which set each symmetry axis as nine liquid crystal domains which 
set each symmetry axis as nine heights 16 at the time of electrical-potential-difference impression and 
the core of four tetragonal lattices which nine heights 16 form are formed in one picture element field of 
a liquid crystal display 150 so that clearly from drawing 9 (b). The orientation of the liquid crystal 
molecule 31 is continuing on the boundary between the liquid crystal domains of these 13 (adjustment). 
[0083] In addition, it acts with the orientation restraining force by slanting electric field being natural 
only at the time of electrical-potential-difference impression, but the strength is dependent on field 
strength (magnitude of applied voltage), therefore, field strength - being weak (that is, applied voltage 
being low) - when the orientation restraining force by slanting electric field is weak and external force 
joins a liquid crystal panel, radial inclination orientation may collapse by flow of a liquid crystal 
ingredient Unless only the electrical potential difference which will once generate the slanting electric 
field which demonstrate orientation restraining force strong enough if radial inclination orientation 
collapses is impressed, radial inclination orientation is not restored. On the other hand, the orientation 
restraining force by the inclination side face of the heights 16 which have the sloping side face is very 
strong as it acts regardless of applied voltage and is known as achoring effectiveness of the orientation 
film Therefore even if a flow of a liquid crystal ingredient arises and radial inclination orientation once 
collapses the liquid crystal molecule 31 near the ramp of the heights which have the sloping side face is 
maintaining the same direction of orientation as the time of radial inclination orientation. Therefore, it a 
flow of a liquid crystal ingredient stops and prattles, radial inclination orientation will be restored easily. 

[0084] In the liquid crystal display 150 of the operation gestalt 1, radial inclination orientation is 
stabilized by operation of the slanting electric field generated with the picture element electrode 12 with 
which opening 12a is formed rather than the case (for example, liquid crystal display 120 of drawing 2) 
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where only heights 16 are formed. 

[0085] In addition, although the square picture element electrode 12 is illustrated until now, the 
configuration of the picture element electrode 12 is not restricted to this. Since the general configuration 
of the picture element electrode 12 is approximated to a rectangle (a square and a rectangle are 
included), it can arrange opening 12a regularly in the shape of a tetragonal lattice, if opening 12a is 
regularly arranged so that a liquid crystal domain may be formed in all the fields in a picture element 
field even if the picture element electrode 12 has configurations other than a rectangle (for example, it 
illustrated - as - the shape of a tetragonal lattice), the effectiveness of this invention can be acquired. 
[0086] As the heights 16 which have an inclination side face are shown in drawing 10 (a), being formed 
in opening 12a is desirable, but as shown in drawing 10 (b), it may be formed so that the periphery of 
heights 16 may cover the edge of opening 12a. However, as shown in drawing 10 (c), it is not desirable 
that edge 12e of the surrounding picture element electrode 12 of opening 12a is formed on the 
inclination side face of heights 16. If edge 12e of the picture element electrode 12 is formed on the 
inclination side face of heights 16, since the orientation restraining force by the electric field generated 
in the field will act on hard flow with the orientation restraining force of the inclination side face of 
heights 16, the radial inclination orientation of a liquid crystal molecule is in disorder. 
[0087] In addition, left-handed rotation or the curled form clockwise radial inclination orientation of the 
radial inclination orientation of the liquid crystal molecule 31 is more stable than simple radial 
inclination orientation as shown in drawing 9 (b). In addition, curled form orientation here expresses the 
orientation condition of the liquid crystal molecule in a liquid crystal stratification plane (inside of a 
substrate side). The curled form orientation seen when a little chiral agent is added into a liquid crystal 
ingredient will hardly change along the thickness direction of the liquid crystal layer 30, if the direction 
of orientation of the liquid crystal molecule 31 hardly changes spirally along the thickness direction of 
the liquid crystal layer 30 like the usual twist orientation and the direction of orientation of the liquid 
crystal molecule 31 is seen in a minute field. That is, in the cross section (cross section in a field parallel 
to a stratification plane) of the location of what of the thickness direction of the liquid crystal layer 30, it 
is in the same orientation condition and most twist deformation which met in the thickness direction of 
the liquid crystal layer 30 is not produced. However, if it sees in the one whole liquid crystal domain, a 
certain amount of twist deformation will have occurred. 

[0088] If the ingredient which added the chiral agent is used for the nematic liquid crystal ingredient 
which has a negative dielectric anisotropy, the liquid crystal domain where the liquid crystal molecule 
31 takes left-handed rotation or clockwise curled form radial inclination orientation focusing on opening 
12a will be formed at the time of electrical-potential-difference impression. Right-handed rotation or 
left-handed rotation is decided by the class of chiral agent to be used. Therefore, since the direction 
which is rolling the surroundings of the liquid crystal molecule 31 which stands at right angles to the 
substrate side of the liquid crystal molecule 31 which is carrying out the radial inclination by forming 
the liquid crystal domain which takes curled form radial inclination orientation at the time of electrical- 
potential-difference impression can be made the same about all liquid crystal domains, the uniform 
display without a rough deposit is attained. Furthermore, since the direction which is rolling the 
surroundings of the liquid crystal molecule 3 1 which stands at right angles to a substrate side has 
become settled, the speed of response at the time of impressing an electrical potential difference to the 
liquid crystal layer 30 also improves. 

[0089] Furthermore, also in the liquid crystal layer of a whorl orientation condition, if many chiral 
agents are added, if its attention is paid to the minute field, the orientation of the liquid crystal molecule 
31 will come to change spirally along the thickness direction of the liquid crystal layer 30 like the usual 
twist orientation. 

[0090] In the orientation condition that the orientation of the liquid crystal molecule 31 does not change 
spirally along the thickness direction of the liquid crystal layer 30, in order that a perpendicular direction 
or the liquid crystal molecule 31 which is carrying out orientation in parallel may not give phase contrast 
to incident light to the polarization shaft of a polarizing plate, the incident light which passes through the 
field of such an orientation condition does not contribute to permeability. For example, observation of 
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the picture element field in the white display condition of a liquid crystal display that the polarizing 
plate has been arranged at the cross Nicol's prism condition observes the quenching pattern of a cross 
joint clearly in the center section of the liquid crystal domain which carried out radial inclination 
orientation. 

[0091] On the other hand, while a perpendicular direction or the liquid crystal molecule 31 which is 
carrying out orientation in parallel also gives phase contrast to the polarization shaft of a polarizing plate 
to incident light in the orientation condition that the orientation of the liquid crystal molecule 31 changes 
spirally, along the thickness direction of the liquid crystal layer 30, the optical activity of light can also 
be used. Therefore, since the incident light which passes through the field of such an orientation 
condition also contributes to permeability, the liquid crystal display in which a bright display is possible 
can be obtained. For example, if the picture element field in the white display condition of a liquid 
crystal display that the polarizing plate has been arranged at the cross Nicol's prism condition is 
observed, the quenching pattern of the cross joint of the center section of the liquid crystal domain 
which carried out radial inclination orientation will become indefinite, and will become bright at the 
whole. In order to improve the use effectiveness of the light by optical activity efficiently, as for the 
twist angle of a liquid crystal layer, it is desirable that it is about 90 degrees. 
[0092] In addition, the thing with the curled form more desirable radial inclination orientation is the 
same also about the case where radial inclination orientation is formed only using heights 16 and/or 
heights 26, without not being restricted when opening 12a is formed, but forming opening 12a. 
[0093] Next, the structure of one picture element field of other liquid crystal displays 160 of the 
operation gestalt 1 is explained, referring to drawing 1 1 (a) and (b). Drawing 1 1 (a) is the plan seen from 
the substrate normal, and drawing 1 1 (b) is the sectional view which met the 1 1B-11B' line of drawing 
11 (a). 

[0094] A liquid crystal display 160 is equivalent to what permuted the TFT substrate 10 of the liquid 
crystal display 120 mentioned above with the TFT substrate 10 of a liquid crystal display 150, and has 
the opposite substrate 10 of the same structure substantially with the TFT substrate 10 of the above- 
mentioned liquid crystal display 150 as substantially as the same TFT substrate 10 of structure, and the 
opposite substrate 20 of a liquid crystal display 120. 

[0095] Two or more opening 12a is arranged by the picture element electrode 12 of the TFT substrate 10 
in the shape of a tetragonal lattice, and every 1st one heights 16 are formed in each opening 12a. Two or 
more 2nd heights 26 are formed in the liquid crystal layer 30 of the opposite substrate 20, and it is 
arranged so that it may be located in each center of the tetragonal lattice which the 1st heights 16 (and 
opening 12a) of the TFT substrate 10 form. 

[0096] The orientation condition of the liquid crystal molecule 31 when observing the liquid crystal 
display 160 of an electrical-potential-difference impression condition along the direction of a substrate 
normal from the opposite substrate 20 side is shown in drawing 12 . Four liquid crystal domains which 
set each symmetry axis as the core of the 2nd heights 26 arranged at nine liquid crystal domains which 
set each symmetry axis as the 1st nine heights 16 (and opening 12a) at the time of electrical-potential- 
difference impression, and the core of four tetragonal lattices which the 1st nine heights 16 form are 
formed in one picture element field of a liquid crystal display 160 so that clearly from drawing 12 . The 
orientation of the liquid crystal molecule 31 is continuing on the boundary between the liquid crystal 
domains of these 13 (adjustment). 

[0097] Since not only the 1st heights 16 but opening 12a is prepared in the TFT substrate 10 of a liquid 
crystal display 160, while radial inclination orientation is further stabilized rather than the liquid crystal 
display 120 shown in drawing 3 , a speed of response is also improved. 

[0098] Next, the structure of one picture element field of other liquid crystal displays 170 of the 
operation gestalt 1 is explained, referring to drawing 13 (a) and (b). Drawing 13 (a) is the plan seen from 
the substrate normal, and drawing 13 (b) is the sectional view which met the 1 38-136' line of drawing 
13(a). 

[0099] A liquid crystal display 170 is replaced with the 2nd heights 26 of a liquid crystal display 160, 
and it has opening 22a formed in the counterelectrode 22. As explained referring to drawing 4 , opening 
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22a acts so that radial inclination orientation may be stabilized like the 2nd heights 26 of a liquid crystal 
display 160. This situation is explained referring to drawing^ . ic 
[0100] Drawing 14 shows the electric field generated when an electncal potenhal difference is 
hnpresed to the liquid crystal layer 30 shown in drawingil (b using to«m««*^*Z. 
Slantine electric field are generated by the edge section of opening 12a and opening 22a so that clearly 
i?S Sentation regulation direction by the electric field generated by die edge section 
of o^SlaTs the same as the orientation regulation direction by the inclination side face of heights 
2ffi£££3L» inclination orientation may be stabilized like heights 26. However it differs 
S heights 26 and acts only at the time of electrical-potential-difference impression. As for the 
^gSaYoXpening 22a, magnitude, and arrangement, it is desirable to satisfy * » <»*^ 
2 the 2nd heights 26 mentioned above. Moreover, it can be intermingled and the 2nd heights 26 and 

&££^£Ln of the liquid crystal molecule 31 when observing the liquid crystal 
display 170 of Z electrical-potential-difference impression condition along the direction of a substote 
nomVal ^ flTopposite substrate 20 side is shown in drawinglS . Four liquid crystal domains which 
semch Zmotrl Lis as the core of opening 22a arranged at nine liquid crystal domains which set 
ShWnX Ss as the 1st nine heights 16 (and opening 12a) at the time of electocal-potential- 
dfffeSm^reTsion, and the core of four tetragonal lattices which the 1st nine heights 16 form are 
taed n, one picture element field of a liquid crystal display 170 so that clearly from dmmgJ£ ■ • J* 
Station of the liquid crystal molecule 31 is continuing on the boundary between the liquid crystal 

I strengthen the orientation restraining force by the side of the opposite 

ffiteTaTSown in the liquid crystal display 180 of diawinglp. , opening 22a may be formed in a 
c^lc^o^2, and the configuration which forms the 2nd heights 26 in opening 22a may be 

rmSuOneration gestalt 2) Since the stability of the radial inclination orientation of a liquid crystal 
^SSS^S^ to this invention, the advantage becomes remarkable by applying to he 
CTcSdisplay of the structure where the orientation of a liquid crystal molecule ^ b^omc 
SSor example, in the so-called liquid crystal display of die ^^.^^S^ 
liquid crystal layer from which thickness differs in one picture element field like the mold ^ liquid crystal 
Slav both for transparency reflective which has a transparency field and a reflective field to each 
oictoe elemem Md it is difficult for the orientation of a liquid crystal molecule to be that of turbulence 

0 ottain stable radial inclination orientation in response to the effect of a level difference. 
For examole even if it prepared opening in the electrode and generated slanting electric field as a result 
o^r e ^ person's examination, it turned out that it is difficult to obtain radial 

2Tptis the operation gestalt which applied this invention to the mold 
henceforth "mold in two ways") liquid crystal display both for ^^^^ 
[0105] The structure of the mold liquid crystal display in two ways of the operation gestalt 2 is 
explained referring to drawing 17 (a), (b), and (c). drawing 
r0106] drawing 17 - (-- a -) - two ways - a mold - a liquid crystal display - 200 - a plan -- drpmg 
7 ways - a mold - a liquid crystal display - 200 -- 1 - a plan - drawing^ - (~ c --) 

a ■ a 17 r. and - (- b --) -- 17 - C - 17 - C - ' ~ a line - having met - a sectional view 

1 Sfaldition, in'these drawings, since it is easy, a color filter, a black matrix, TFT, etc. are 

^oto^fThe mold liquid crystal display 200 in two ways and the picture element electrode ^212 of 200 
have 2m oSsparent electrodes, and reflector 212r. The transparency field T where a transparent 
deciode 212 by the transparent mode is specified, and the reflective field R where reflector 

212rXlays in reflective mode is specified. 212t of transparent electrodes is formed for example, from 
an ITO tyl ana reflector 212r is formed for example, in an aluminum layer. In addition it can replace 
S*atK?212 and can also use combining a transparence conductive layer and a reflecting layer. 
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[0108] The thickness of the Uquid crys*) layer 30 f£%^J^^££ZT 
become larger than the thickness of the h,md , =rystt layer 30 <>^™^™£ 3(1 o(tU 
adjusting the retardation of the ^^^^^^SnmSStiu crystal layer 30 of 
transpareney field T, and the ^" f ^^SZd crystal layer 30 of the 

f 0 ,09] The difference in the «*-« d £^cO^^ 

formed o'f opening 21 3a may be covered. Of, ™^^^u^^emen. with the 

[01 10] By the mold hqmd crystal display 200 ™ y ^t teteJI (a) and the comparison with (b) 

reflective field R and the transparency fiehf T drifers M ftatto^Ui «. I v 

may show. These arrangement is no ^ .^^J 0 ^^SicnlS ^"peaetrate light, such as 
anangement. However since to field i" "hi* the __fcZSbe used as a transparency field T, it 
wiring (scan winng and signal wiring) ^___SHmeirt field which can be used for a 

and openings formed in the electrode can be boiled and combmed 216 fa 

[01 12] However, if the configuration which formed * e ^^ the transparent resin 

^Moreover, as for reflecmr^ 
areforrS^ 

restraining force of the front [ ^ ( _, __^L__^£,i, by the level difference 

covered, and ] *• *««^ realizable, 
according to the effectiveness of electnc field sttbl ^.amc ^ ^ R ^ 

line of drawing 18 (a). . . . section of the picture element field, and the 
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and 200' opening 212a is not formed in reflector 212r. The 2nd six heights 226 are formed in the 
— Se 8 222 of the reflective field R. The 2nd six heights 222 : ™ged s^that two 
tetragonal lattices may be formed, and the 1st heights 216 are arranged at each core Thus, by arranging 
S heights 216 and the 2nd heights 226, the liquid crystal domain of eight radial inclination 

^£|e«k 2 isexplained, referring to taingi9 (a) and « » £ 

plan seen from the substrate normal, and drawing 19 (b) is the sectional view which met the 19B-19B 

!on°9] TSoWHqSd crystal display 220 in two ways is the point that the 2nd heights 226 on a 
fomtlZ^llll are formed outside the picture element field, and differs from the mold liquid 
crvstal disolav 210 in two ways shown in drawing 18 . 

mm Although the liquid crystal domain formed focusing on heights 226 is located in a picture 
[ eSdd U a?d only'the P Z contributes it to a display, other parts do not conmbu te to , . ^ 
However since heights 226 are arranged so that a tetragonal lattice may be formed f the part contained 
m TSeTem^t field is added, two liquid crystal domains will become that the liquid crystal domain 
"indSS 

angle of a rectangular picture element field is contamed in to a picture element field (1/4) (x4), and 
about 1 of Suid crystal domain formed near the center of the long side of a picture elemen field is 
coined to a pie element field (1/2). Therefore, the angle-of-visibility property of the mold liquid 
cryS dts P lay 220 in two ways is equivalent to the mold liquid crystal display 210 in two ways, and 

ronnHowever if heights 226 are formed outside a picture element field (between adjoining picture 
dml when the optical leakage resulting from the liquid crystal molecule near the heights 

22?win arise l&e the mold liquid crystal display 220 in two ways, deterioration of display grace can be 

^Moreover, with the mold liquid crystal display 220 in two ways, if the mold W*^ ^ 
220 in two ways shown in the mold liquid crystal display 210 in two ways shown in ton^ (a) and 
drawing*) (b) is compared, since heights 226 do not exist in a pic ure element field, the effective area 
n^adetouse for a display is large, and a brighter display can be realized, so that clearly. 
rai 23 Of course, arrangement of heights 226 is not restricted to the above-mentioned example but can 
be variously changed according to the configuration and magnitude of a picture element field. For 
exa^le change like themold liquid crystal displays 240, 250, 260, and 270 m two ways shown 

transparency field (part to which 212t of transparent electrodes is exposed) is formed in the center 
SnTme picture element field. A reflective field (reflector 212r) may be prepared around it, the 2nd 
heights 226 formed in an opposite substrate may be arranged so that a tetragonal lattice may be formed 
ui a n ctere element field, or you may arrange so that a tetragonal lattice may be formed outside a picture 
S^Sfidd ( Zwngil (a)) ( drawing 21 (b)). Of course, also depending on transparency area size 
(reflective area size comparatively), you may change suitably. 

0125] Us desirable to prepare two or more transparency fields (field where the transpar ent ^electrode 
212 was exposed), and to prepare a reflective field (reflector 22r) around those especially, like [ when a 
l 2 TelemSeld is big ] the mold liquid crystal displays 260 and 270 in two ways shown in drawmg 
21 S andTd) That is, if a picture element field becomes large, in order to form radial inclination 
orien ation in stability it is necessary to increase the number of liquid crystal domains. At this time, as 
stown in dr_kuUI(c), all the 2nd heights 226 may be arranged in a picture element field, and as 
shown in dinfe d), heights 226b arranged at the outermost periphery may be formed outside a 
nicTe eleSfield. Howev^ it is desirable from a viewpoint of the stability of onentation to arrange 
so t^ut heTghts 226 and the tetragonal lattice by which the heights 226 formed o*side a picture 
demenS are also formed in a picture element field may be formed. In addition, it may replace with 
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the 2nd heights and opening may be prepared in a counterelectrode 222 (for example, refer to drawin g 
19 (b9)). ~ ^ . . 

[0126] In addition, when a picture element field is small, even if it omits the 2nd heights 226 in drawing 
21 (a) or (b), radial inclination orientation can be formed in stability using the slanting electric field 
generated on the edge of the picture element electrode 212. 

[0127] Moreover, it is good also as a configuration with which radial inclination orientation is realized 
by the 2nd heights 226 formed in the location corresponding to the transparency field T of an opposite 
substrate like the liquid crystal display 280 which omits the 1st heights 216 on a TFT substrate, and is 
shown in drawing 22 (a) and (b). 

[0128] Next, other concrete structures of the mold liquid crystal displays 300 and 310 in two ways are 
explained, referring to drawing 23 , drawing 24 , and drawing 25 . 

[0129] The mold liquid crystal displays 300 and 310 in two ways have the source electrode of TFT342 
and TFT342, the signal wiring 343 formed in one, and the gate electrode of TFT342 and the scan wiring 
344 formed in one. 312t of transparent electrodes is connected to the drain electrode of TFT342, and 
reflector 31 2r is connected to 312t of transparent electrodes in opening 312a prepared in the insulating 
layer (313 reference of drawing 24 ). Moreover, reflector 312r is formed so that TFT342 may be covered 
and it may lap with signal wiring 343 and the scan wiring 344 in a periphery. Furthermore, the mold 
liquid crystal displays 300 and 310 in two ways have the auxiliary capacity wiring 345, and the auxiliary 
capacity wiring 345 is connected with reflector 312r in the contact hole 347 established in the insulating 
layer. 

[0130] The mold liquid crystal display 300 in two ways shown in drawing 23 has two transparency 
fields T (refer to drawing 25 ), and the 1st heights 316 are formed in each center. The 2nd heights 326 
currently formed in the opposite substrate side are formed outside a picture element field, and are 
prepared in the field corresponding to signal wiring 343 and the scan wiring 344. 
[0131] The mold liquid crystal display 310 in two ways shown in drawing 24 and drawing 25 is the 
point that many transparency fields T are formed, and differs from the mold liquid crystal display 300 in 
two ways. Furthermore, the 2nd heights 326 are formed also in the field corresponding to a contact hole 
347. By forming the 2nd heights 326 also in this location, the regularity of arrangement of a liquid 
crystal domain increases and the stability of radial inclination orientation improves. Thus, what is 
necessary is just to arrange the 2nd heights 326 (or the 1 st heights 3 1 6 or opening) so that mutual 
arrangement of a liquid crystal domain may become as regular as possible even when it is difficult for 
symmetry-of-revolution nature, such as the shape of a tetragonal lattice, to arrange a liquid crystal 
domain so that highly. Moreover, since the auxiliary capacity wiring 345 is formed with the ingredient 
which does not let light pass, even if optical leakage occurs near these 2nd heights 326, display grace 
does not fall. Moreover, as shown in drawing 25 , even if optical leakage occurs near the 2nd heights 
326 formed in the field which counters signal wiring 343, since it is shaded by signal wiring 343, 
display grace does not fall. 

[0132] Moreover, it is good also as a configuration with which radial inclination orientation is realized 
by the 2nd heights 326 formed in the location corresponding to the transparency field T of an opposite 
substrate like the liquid crystal display 320 which omits the 1st heights 316 formed in a TFT substrate, 
and is shown in drawing 26 . 

[0133] the level difference section (boundary section) which exists among two or more fields in the 
liquid crystal display of the multi-gap method which has two or more fields where the thickness of a 
liquid crystal layer differs in one picture element field - an electrode a wrap -- a having already stated 
passage has desirable things. When heights are arranged at the both sides bordering on the level 
difference section covered with the electrode, heights may be arranged by turns to both substrates, and 
heights may be arranged only to one substrate. 

[0134] The mold liquid crystal displays 300A and 300B in two ways with which heights have been 
arranged are typically shown in both substrates at drawing 27 and drawing 28 . 
[0135] Mold liquid crystal display in two ways 300A has the 1st heights 316 formed in the TFT 
substrate side, and the 2nd heights 326 formed in the opposite substrate side, as shown in drawing 27 (a) 
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and m The 1st heights 316 are formed in the transparency field T, and the 2nd heights 326 are formed 
fe fee revive fieldR. That is, the heights whieh adjoin mutually through the level difference section 
106 covered bv reflector 3 12r are formed in a substrate different, respectively. 

force by the 1st heights 316 prepared 
me orientation restraining force by the 2nd heights 326 prepared in the reflective fieldR are adjured 
muS Moreover, since the level difference section 306 between the transparency field T and die 
Sective field R is covered with reflector 312r, the discontinuity of the onentation of the liquid crystal 
moleS ^suiting from a level difference is controlled by electric field parallel to the ^front face of the 
™ 1 difference sfction 306 generated with a wrap electrode in ^^^^SSS^ 
Therefore since the radial inclination orientation of the liquid crystal domain formed in the liquid 
SStaS of the transparency field T and the radial inclination orientation of the liquid crystal 
dorS Sed in the liquid crystal layer 330 of the reflective field R continue smoothly, stable radial 

™^ display in two ways 300B shown in d«2| (a) and (b) differs 

3d crvstal display in two ways 300A in the point that the 1st heights 316 formed in the 
S? su SiSffiSfiffi 4e reflective field R, J the 2nd heights 326 formed in the opposite 
ISmSISS^ in the transparency field T, stable radial inclination orientation is realized 

mm The mold liquid crystal displays 300C and 300D in two ways with which heights have been 
arranged are typically shown only in one substrate at drawing 29 and drawing 30 . 
Si Mdd hjuid crystal display in two ways 300C shown in drawing^ (a) and ® has &e 1st heights 
3 16 formed in me TFT substrate side to both the transparency field T and the reflective field R and 
moW Sd c^al display in two ways 300D shown in drawingJO (a) and (b) has the 2nd ) heights 326 
formed to ^the^pposite substrate side to both the transparency field T and the reflective field R That is, 
5 mold liquid crystal displays 300C and 300D in two ways, the heights which adjoin mutually 
mrough the level difference section 306 covered by reflector 312r are formed in the same substrate^ 
mmiua consider also as if have consistency and there are not radial inclination one ntation o 

iquid crystal domain formed in the transparency field T and radial inclination onentation ^ &e hquid 
crvstal domain formed in the reflective field R, when not taking into consideration the orientation 
cStio of fee lScrystal molecule on the level difference section 306. However, in the mold liquid 
cCal S lays 300C and 300D in two ways, since the level difference section 306 is covered with the 

SjStor 312r), the level difference section 306 serves as and ftj^gjk 

domain formed in the transparency field T and the liquid crystal domain formed in the reflective field R 
take stable radial inclination orientation, respectively. 

SS 3tKE delicate imbalance resulting from the special configuration of a level difference .occurs, 
and when electric field (equipotential surface) parallel to the front face of the level difference ^section 
m generate the level difference section 306 with a wrap electrode, this It is because it fa Us in the 
ofrecti^nTdirection perpendicular to space in dramngM ) which intersects perpendicularly wife the 
2 Hne to which the liquid crystal molecule 31 on the level difference section 306 is parallel to a 
subside sfde ana connects 1st heights 316 comrades certainly as shown in drawingJl . Onentation of 
fee Wkafdomain of the transparency field T and the liquid crystal domain o *e reflective field 
R is carried out so that it may have consistency in three dimension bordenng on fee liquid crystal 
molecule 3 1 with which it fell on the level difference section 306. 

r0142] fee level difference section (boundary section) which exists among two or more fields in fee 
iquid costal display of the multi-gap method which has two or more fields where the thickness of a 
1 qu d cryS layer differs in one picuire element field as mentioned above - an electrode -- a wrap -- 
stable rad al inclination orientation is obtained by things. What heights are sunounded for by the level 
deference Section from a viewpoint which controls more effectively the discontinuity of the onentation 
fesS from fee ^1 difftTnce section (seen and sunounded from the substrate side normal) is 



[oT^Here, although fee mold liquid crystal display in two ways equipped wife fee transparency field 
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T and the reflective field R was illustrated, of course, it is not limited to this, but stable ^inclination 
orientation is realized by covering the level difference section with an f^^"J*^%^ 
mold liquid crystal display and reflective mold liquid crystal display of a multi-gap method. It is not 
SSIrU which the wrap electrode also illustrated the The 
level difference section may be covered with a transparency electrode and the lammting of a 
transparency electrode and the reflector may be carried out to the level difference section 
[01441 Moreover, with this operation gestalt, since rubbing processing is not performed to the 
pellicular orientation film, a rubbing muscle does not occur in a 

display of a contrast ratio is obtained. On the other hand, since the liquid crystal molecule near the 
Stote front face is made to discover the pre tilt angle of the include angle (for example, 88 degrees - 
85 Sees Tn ar 90 decrees when performing orientation regulation by performing rubbing processing 
o the ^ ndicular orientation film, black level may vary according to delicate pre , 1* ng e 
unevenness Therefore, dispersion and a rubbing muscle may occur [ a contrast ratio ] locally. 
Ss^on in black level Jbecause it has bigger effect to a contrast ratio than dispersion in a white 

r01451 Other mold liquid crystal displays 300E and 300F in two ways are typically shown in drawjn£_22 
Z i ILwSS . Like the mold liquid crystal displays 300E and 300F in two 
Td Swhfe , if the heights of the reflective field R are omitted, the area of the field which can be 
SedK^tay in the reflective field R increases, and the reflection factor of the light in the 
reflective field R can be improved. . . , 1 

r01461 Mold liquid crystal display in two ways 300F shown in drawing 33 (a) and (b) have tiie 1st 
he *b 316 foled in the TFT substrate side to the transparency field T to mold liquid crystal display in 
ttZys 300E^nown in drawingjl (a) and (b) having the 2nd heights 326 formed in the opposite 
substrate side to the transparency field T. . Weheiehts 

T01471 In mold liquid crystal display in two ways 300F shown m tangJl (a) and (b) Since » heights 
Ae 1 t heTghts 316) are prepared in the field (field corresponding to the Jransparency field T of the TFT 
ubslat ^ whTch spe ifically has the level difference section 306) in which the level difference is 
ore^ed and where the height of a substrate is low In the process of patterning for forming the 
SSSSnS^er (a thing with photosensitivity being desirable) used as an insulating layer 313 

31 3a, bights can be formed and the advantage which can simplify a manufacture 

CTlitaSSTL heights to which radial inclination orientation of the liquid crystal module is 
canted ouTmay s'em as the spacer holding spacing between substrates (thickness of a hquid crysta 
W) For S 2nd heights 326' which functions also as a spacer which specifies he thickness of 
SSSt 330 may be formed as heights prepared in the reflective field R like > the mold 
?qu ^d crystal displays 300G, 300H, and 3001 in two ways shown ^ ^ 
todngJ* . As shown in drawjngJ34 , drawing^ , and <kmm&M , between the TFT subset e and the 
i^sutsubstrate (specifically between reflector 312r and counterelectrodes 322) 2nd heights 326 is 
so Ste spacingmay be held, and functions as a spacer which specifies the thickness of 

rai^^cSSSL is adopted, since it is not necessary to form separately the spacer which 
deifies Scknes f of the liquid crystal layer 330, a manufacture process is simplified and there s an 
advTtage wS can reduce a manufacturing cost. Moreover, in forming a spacer separately in addition 
to hS The fieldin which a spacer is formed turns into a field which does not contribute to a display 
S^&ybSffl^tbe mold liquid crystal displays 300G, 300H, and 3001 in two ways, if 2nd heights 
326'^Se spacer, the areaV the field which can be used for a display will increase and a 

S^SST SdhSghts 326 formed in the transparency field T are formed at the same 
pro s^tiTsame ingredienf as 2nd heights 326' of the reflective field R which functions as a 
snace a^ shown in dra^M (a) and (b), further reduction of a manufacturing cost can be aimed at 
Moreover tfle 2nSeigMsT26 formed in the transparency field T are formed lower than 2nd heights 
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326' of the reflective field R which functions as a spacer as shown in dmriutt « the 

become small, and to cause optical leakage will become low a conttast rat o imp ^ 
heights 316 can be formed in the process which fc^ 3 ^J5 in y the TFT substrate 
shown in drawing^ (a) and (b), and it already said that ^ ^ rt ^^afiwJS cost can be aimed at. 
side are arranged to the transparency field ^^^^^^^S^ field T was 
[0151] At dravvmiOI - feng36 , although the case where the area f y u cannot 
larger than the area of the reflective field R ^^^^^m^^^ » taring 
be overemphasized like the mold liquid crystal displays 300J and ^OOK ^mtw y 

37 and d_awing38 that the area of die reflect ^"Sh^SJlf^ «^ ~ that it may face 
field T. As shown in drawing!! ( a ) and (b), two £ transparency field T may be 

across the transparency field T, and as show, ^g^^^ ^\ 0 ^fo™ment of the" 
arranged at the end of a picture element field • dS not penetrate light, such as wiring 

reflective field R according to arrangement of the !^ ™m Sta fie id in which the 
(scan wiring, signal wiring, auxih ^^^^^^-^^ field T, it can expand 

£ldTin°the field in 

crystal display - 300 - L - apparency - a field - T -«*J™. had _ the wo heights - 

two -- heights - 326 - ' as a spacer - mnctioning . 2nd ^ htg 

[01 54] Mold liquid crystal display » ^^^S^KvSg the lit heights 3 1 6 
326' formed in the opposite substrate side to one rene ^7 T Iie ^ d K hdehts 326 - f ormed in one reflective 
formed in the TFT substrate side m ° M 

field R functions also as a spacer. Thus, the » he ghts °t mere transparency field T, 

and if the 1st heights 316 formed in the ^I^^f^ZSSs cost can be aimed at. 
improvement in a numerical aperture and "^^"^SSS^ as heights formed on a 
[0155] In addition, in explanation of heights is not 

[0156] Heights 16' shown in drawingAl (a), (b), and (c) has ids < oi tQ ^ 

S5Sl Since the area of 16s of incUnafion side faces fa £tt £ «-**^J|^^ 
orientation restraining force to the liqurd crystal molecule . 1 ^ te hqurd < ^ J , 6 , 

with the heights which occupy a comparable ™ » "^^^XotS bigger orientation 
whose cross-section configuration is an ^^^£^2. configuration shown in 
fining force , ^W^^ lTn. form, radial Inclination 
to^S&"SJ?a tire speed of response a, ure time of impressrng an e.eCnca, 
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„___« is a graph by which cc. ^^^^ZZtlt^^ 

where a cross-section configuration is an ^^^f^ 0 ^ Ration side face also becomes 
[0159] Of course, if size of heights is enlarged smce the ^ f ^ ^f f ^ but since & area 
large, orientation restraining force can ^f^^^^^^S^ is enlarged, the 
which heights occupy in apicture ele ™* a numerical aperture 

area of the field used for the display of a P ic ^ e j^ cross-joint form, 

Moreover, directivity oa„ be given to a Uquid «££^£2^5£££L 
'along with eaeh of all direction of «™ th / XKt ™ c ^tta ^SXfignrationu^ 
heights 16' of an abbreviation cross-jom ^ f ^/°"J*™ ^^uipped^th the polarizing 

a contias. ratio .. exp ^ to ttansparency 

form, and the continuous line shows trans 1^ S« °« *• -~«* makes 

configuration is an abbrevration cross-joint fo ^,^f *S^Steof the pair prepared in the cross 
I + transparency reinforcement m arrangement _w.tb jta polanz ng ptate ot mep J£ shafts 

Nicofs prism condition and »gW____5_ W^T) Wen to cross'section 
from the arrangement is made into Ix it is expresser mmi £ > reinforcement when the 
configuration of heights is an abbreviation ««£J™* ^ direction in which a cross 
polarization shaft orientations of a polanzmg plate are ™^m e "' ""T is set to 0.5 when the 
foint is prolonged is made into I + . ^.^^^SntptbSf^ TalTthe direction of an 

s«p^s^ 

(01621 When the cross-section configuration of heights is an approximate circle '^^^^ 

the stiength is about 0.5 regardless of applied ™^ ^fmeSon 

form, as shown in drawing^ , when a su ffic P ±e time of no e i ect rical-potential- 
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mo.ecule 31 a, .he time of no *-»-**^^ 

section - a configuration - abbreviation - a crass jom ' " B „ _ > .. , __ s P ection .. a 

having a case - bemg shown - a pton - >t s ^ having a case - 

- ' - a Ime - having m e, - . — orientalion according to tire 

[0165] Since the liquid crystal molecule 31 which cameo ouune electri cal-potential- 
achoriig effectiveness of 1 6s of intonation J^Ste place according to the 

fSmen a cross-section configuration is an ablation »£_ » « 

a), the direction of an azimuth of the direction of oncn^nono * W dire ctionFD which 
carries out inclination orientation is parallel or PfP»« ™ ™ £ D) where a cross joint is 

carries out an abbreviation rectangular cross mutually, » d .^™ n d "^'°" f „" e ' if ^ polarization shaft 
prolonged at the time of no electiical-potential-drfference 3£»£__?„_&_ » P«~»»* 
orientation of a polarizing Plate rs made tr tjp-i toe « ^J,,,, 31 which is 
,o the polarization shaft of a t^^^J^SSSSX^^ ' a * mb * ^ '! 

controlled. rnnfieuration is an approximate circle form, as shown in 

[0167] On the other hand, when a cross-se c ^^3^ Xh carries out inclination 
^wing44 (b), since orientation ^^.^S^f^CMakA out by the equivalent 
orientation in response to the effect of 16s of »tion sue larization shaft orientations of 

whTh^^ 

[0168] As mentioned above, by optimizing the ^^ ( ?™^ ratillg 0 f optical leakage at the time 

bSpSis^ 

ro^Nex t ,whyabngh te rwh it edisp.ayi— 

established for heights 1 6' of an abbreviation cross-jo mt form cross . section configuration is 

[0170] When the heights 16 of an side faces by the 

carrying out orientation of he liquid crystal molecule 31 < xwm orientation restrai ning force 

equivalent probability to all the direction of an azmiuth ™ e i e ctrical-potential- 

(the achoring effectiveness) of 16s J «^~^3t2 ^1 potential difference is 

difference impressing, as shown in temg44 W^J«^"^ e ^ 31 wiU fall in the 
impressed to the liquid crystal layer 30, the surrounding ^-SeTm response to the orientation 
direction of orientation of the liquid ^^^^^^^ aSd as shown in drawing^ 

equivalent probability to all the direction of an ^muth. orie ntation of the liquid crystal 
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electrical-potential-—^^^ 

prepared is parallel or perpendicular to the J^^JJ^dS^ a cross joint is prolonged, as 
abbreviation rectangular cross mutually and the the liquid crystal 

shown in di__ing44 (a). So, when an electrical Pf^.J^2^^ of ^^011 of Ihe liquid 
layer 30, as the surrounding liquid crystal ^^^^^^SSS^ of 16s of inclination 
crystal molecule 31 which inclined in response ^^^J"™^ (b)j a liquid crystal 
side faces, and the direction to adjust, consequently it ^^^SS^AS- degree angle's to 
molecule's 31 which carries out orientation's .along [^^^^^^m- Therefore, 
direction where cross joint's is prolonged e«f ence probabil 3^ dire J io n where a cross 
so that the polarization shaft shaft of the polarizing 

joint is prolonged may be ^^^ v ^^^^!S a A of another side of the polarizing 

arranged, the penneabilrty of light improves. „k,ft„ri,.nMioiisofa notarizing plate as a 

rai72] As mentioned above, by optimizing the polanzat on shaft » P° ^ 6m . 
Las-section eonftguration is an abbrevratron °»^°™[ ST display £ be realized. 

^^^^^^^^ b 

abbreviation - a cross joint - a form - a ^"J™. 46 £ „ as „ four qua drants - you may be 
effectiveness - obtaining - having . it is hown JjtoggJlW * ghown in ^ing^ 

to enlarge, without reducing a numerical aperture. disnlav in two ways to an example 

0174] I cross-section configuration explains ^'"^^S^in addition, in the 
l f„ r die example «* arrange* 2SSS5*» prepares the heights of an 
following explanation, »"^^^^tetate is explained, of course, you may prepare on a 

« combining the heights of an approximate 

circle form etc. so that it may mention later. . 29Qb m ^ ways shown m drawing 

[0175] for example, like the mold liquid crysto * plays 290a and 29Ubm ^ Y 

47 (a) and (b) Like the mold field (212t of 

heights 226' on an opposite substrate in the field w^ 0 ™^ . . \ w osite subst rate 

transparent electrodes), and are shown m f^^^^^^^JL^t electrodes), 
ma y L prepared so that « (a) and (b) from a 

and the reflective field (reflector 212r). 1 ^f^^i shown m drawjng48 (a) and (b) 

JZ^S^C?^ ^gS^aspeedof^nseiadeairab,. 

[0176, Moreover, as shown in ^^^S^^^l^^^^ 
direction where a cross jomt is prolonged to the side whrchi vKOoa p. ^ ^ ^ 

perpendicular or parallel, and Although ?^^^ e ^3 Mine (for example, the 
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during arrangement (direction where a cross joint .s prolonged^ of JjgjW • wheK _, 
S^Cde^^ 

inciine (for exampK Ute incinde angle of abou,45 degrees made ^ _ 
[01801 In the mold liquid crystal displays 33U ana in wo way* heiehts 326' 

LdLu^.aithongh ^^-»<f ^ ^S'A^SSSr^y-t^ 

s& 5r;i-SS« <* - « - - b may be shared by both 
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cross-joint form. 6 so that four tetragonal lattices 

[0185] As shown in teangjl (a), the 1st nuie heights i°^ 6 /" * . Fwthermorej four 

domain where a cross-section configuration is ^"^^^^ hei^ 26' in this way 

combining 2nd heights 26' of an SSSS^<«» «W with whkh 

currently formed in the TFT substrate stde in 'faring* , while 

display modes. For example, it is applied ^ to J^g^^Se other than the birefringence 
polarization mode, rotatory-polarization mode, and ta™^ Jg™*^ layer by elect ric field. The 
mode displayed by controlling the rate of a ^j^^^S^^ plate of a pair in 
liquid crystal display in birefringence mode can be obtained by VWg* Sample, a TFT substrate 
the outside (the liquid crystal layer 30 ^.^^^^^^ed with the previous 
and an opposite : substrate) , d -^^^^SS^SSa component (typically phase 
SSSSZ l^^Xlr,, even P if it uses approximate circle polarization, a 
bright liquid crystal display can be obtained. 

[Translation done.] 
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